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EXECUTIVE SUMMARY 

' DRINKING WATER SURVEILLANCE PROGRAM 

ST. CATHARINES WATER TREATMENT PLANT 
1987 ANNUAL REPORT 

The Drinking Water Surveillance Prograin (DWSP) for Ontario is a 
monitoring program providing immediate, reliable, current 
information on drinking water quality. The DWSP officially began 
in April 1986 and is designed to eventually include all municipal 

supplies in Ontario. Currently, 44 plants are being monitored. 

The St. Catharines Water Treatment Plant is a conventional 
treatment plant which treats water from Lake Erie via the Wei land 
Canal, The treatment process consists of coagulation, 
floGGulation, sedimentation, filtration and disinfection. This 
plant serves a population of approximately 148,300 people and has 
a design capacity of 191 x 1000m3/day. 

Water samples from the raw, treated and two distribution system 
sites were taken on a monthly basis. Sampling at both 
distribution system, sites was initiated in February 1987. The 
plant was incorporated onto the program in May when installation 
of sample lines was completed. The St. Catharines Water Treatment 
Plant was sampled for 160' parameters, 8 times during 1987. 
Parameters were divided into the following groups: 
Bacteriological, Inorganic and Physical (Laboratory Chemistry, 
Field Chemistry and Metals) and Organic (Chloroaromatics, 
Chlorophenols, Pesticides and PCB, Phenolics, Polynuclear 
Aromatic Hydrocarbons, Specific Pesticides and Volatiles) . 
Chlorophenols and Specific Pesticides were analysed for in June 
and November only. 

A summary O'f results is shown in Table 1. 

Coliforms were present in one water sample from, the treated a,nd 
distribution system Site 1 and in two samples from Site 2. The 
District Officer was notified on all four occasions. Due to its 
sampling frequency of once per month, the DWSP is not designed 
to evaluate all aspects of the bacteriological quality of the 
water; however routine bacteriological monitoring as outlined in 
the Ontario Drinking Water Objectives (ODWOs) is Ga,rried out by 
the operating authority. In terms of the limited DWSP 
bacteriological examination, the water was of good quality. 

Inorganic and Physical parameters were below any applicable 
health related ODWOs. 

Of a total of approximately 110 Organic parameters tested for 
on a monthly basis, none exceeded any known health related 

guidelines. 

Many of the substances analysed for were naturally-oaourring or 
treatment by-products . 

During 1987 the DWSP sampling results indicated that the St. 
Catharines Water Treatment Plant produced good quality water at 
the plant that was maintained throughout the distribution system. 
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PRQ€.RAmE DE SURVEILLANCE DE L^EAU PQ-TABLE 

STATION D^EPURATIO-N DE L^EAU DE ST. CATHARINES 
RAPPORT ANNUEL 198 7 

Le Programme d,e surveillance de I'eau pO'table (PSEP) de 1^ Ontario 
fournit des informations immediates, fiables et a jour sur la 
qualite de I'eau potable. Le PSEP a debute of f iciellement en 
avril 1986. II est destine k englober tous les reseaux municipaux 
d' alimentation en eau de 1' Ontario. Actuellemant/ 44 stations en 
font partie.. 

La station d'epuration de St. Catharines est une station classique 
qui traite I'eau du lac Erie via le canal Welland. Le traitement 
comporte la coagulation, la floculation, la decantation, la 
filtration et la disinfection. Cette station dessert une 
population d' environ 148 30i0 habitants et a une capacite nominale 
de 191 X 1 000' m3/jour. 

Des prelevements d' eau brute et d'eau traitee ainsi qu'en deux 
points du reseau de distribution ont eti effectues chaque mois, 
des fevrier 1987 dans le dernier cas et des mai 1987 dans celui de 
la station, qui a pu itre intigree au programme quand on a eu fini 
d' installer les lignes d/ echantillonnage . Huit fois en 1987, les 
prelevements ont ete analyses par rapport 4 160 parametres dans 
les catego'ries suivantes : bacteriolO'gique, inorganique et 
physique (analyses en^ laboratoire et sur place, presence de 
metaux) et organique (composes aromatiques chlor6s, chlorophino'ls, 
pesticides et BPC,, d6rivis phenoliques, hydrocarbures aromatiques 
polynucleaires/ pesticides particuliers et composes volatils) . 
Les chloroph^nols et les pesticides particuliers n'ont ete 
analyses qu'en jiuin et en novembre. 

Le tableau 1 resume les resultats obtenus. 

Des coliformes etaient presents dans un specimen d'eau traitee, 
dans un specimen du site n" 1 et dans deux specimens du site n°' 2, 
L' agent de district a §te avisi les quatre fois. En raison de la 
friquence des prelevements (un par mois) / le PSEP ne permet pas 
d'evaluer tous les aspects de la qualite bacteriologique de I'eau. 
Cependant, comme on le recommande dans le cadre des objectifs . 
relatifs a la qualite de I'eau potable en Ontario, un controle 
bacteriologique est effectue par 1' exploitant . L' analyse 
bacteriologique limitee du PSEP a r6vele une eau de bonne quality. 

Les mesures des parametres inorganiques et physiques etaient 
inferieures aux limites applicables fixees par 1' Ontario pour 
I'eau potable. 

Pour environ 110 paramitres organiques mesur§s chaque mois, aucun 
resultat n'a depasse les limites acceptables fixees pour la sante. 

Un grand nombre de substances d§tect6es apparaissent naturellement 
ou sont des produits derives de I'epuration. 
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Les resultats des analyses effectuees en 1987 dans le cadre du 
PSEP cnt indique que la station d' epuration de St. Catharines 
donnait une eau de bonne qualite et que cette qualite se 
maintenait dans tout le reseau de distribution. 



SCAN 



TABilE 1 
DRINKING WATER SURVEILLANCE PROGRAM ST. CATHARINES UATER TREATMENT PLANT 

SUMMARY TABLE BY SCAN (198?> 



RAW TREATED SITE 1 SITE 2 

TESTS POSITIVi XPOSITIVi TiSTS POSITIVi iSPOSITIVE TESTS P0S1TI¥E ^POSITIVE TESTS POSITIVE ^POSITIVE 





BACIEIIOLOGICAL 


m 


28 


100 


36 


11 


41 


47 


13 


27 


52 


19 


36 




CilMISTRY (FLO) 


m^ 


24 


100 


45 


45 


100 


110 


110 


lOiO 


115 


ITS 


100 




CHEMISTRY (LAB) 


III 


134 


88 


152 


108 


71 


361 


301 


83 


361 


290 


80 




METALS 


i«' 


88 


55 


160 


79 


49 


391 


210 


53 


401 


219 


54 




CHLOROAROMATICS 


lift 


1 





104 


P 





143 








143 










CHLOROPMENOLS 


m 


t 





12 


i 
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m 
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PAH 
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i 





51 
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PESTICIDES & PCB 


tif 


D 





198 





;Qi 


271 





O' 


271 










IPHENOilCS 


8 
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i 
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SPECIFIC PESTICIDES 


117 


f: 





117 


« 





90 








90 










VOLATILiS 


■%u 








224 


32 


14 


310 


46 


14 


280 


41 


14 


OTAL 




1049 


274 




1107 


279 




1W 


680 




tfii 


684 





COLI FORMS WERE PRESENT IN ONE TREATED WATER AND THREE DISTRIBUTED yATERS 10 OTHER HEALTH RELATED GUIDELIMiS/LIMITS WERf IIXCiiDED. 



A POSItlVE VALUE D'EMOTES THAF THE RESULT IS GREATER THAN THE STATISTICAL LIMIT QiF DETECTION AND IS QUANlTlFlABLE 

A '.' INOICATfS THAT MO SAlHiPLE UAS TAKilNI 



DRINKING WA TER SURVEILIANCE PRQGRjyt 



ST. CATHAR INES 'WATER TREATMENT PLANT 
1987 ANNUAL REPORT 



INTRODUCTIQN 

The Drinking Water Surveillance Program (DWSP) for Ontario is a 
monitoring program providing immediate, reliable, current 
inforination on drinking water quality. The DWSP officially began 
in April 1986 and ie designed to eventually include all municipal 
supplies in Ontario. Currently, 44 plants are being monitored. 
Appendix A oontains a detailed description of the DWSP. 

m 

The DWSP •was initiated at the St, Catharines Water Treatment 
Plant in the spring of 1987. 

This report contains information and results for 1987. 

PLANT DESCRIPTION 

The St. Catharines Water Treatment is a conventional treatment 
plant which treats water from Lake Erie via the Welland Canal . 
This treatment process consists of coagulation, flocculation, 
sedimentation, filtration and disinfectio'n. This plant se:rves 
a population of approximately 148,300 people. It has a design 
capacity of 191.0 1000m3/day and daily flows ranging from 86,6 
K 1000m3/day to 182,1 1000m3/day. 



The plant location is shown in FigTire 1. Plant process details, 
in a bloclc scheiiatic, are shown in Figure 2, General plant 
information is presented in Table 2. 

METHODS 

Water samples were obtained from four DWSP approved locations; 
i) Raw - The -water originated from the screen well 
prior to chlorination and was sampled 
through a stainless steel sample line. The 
sample tap is located in the screen room, 
ii) Treated - The water originated from the 54" main 

heading to the distribution system after 
addition of all treatment chemicals and was 
sampled through a stainless steel sample line. 
The sample tap is located in the old chlorine 
room . 

iii) Distribution System - Site 1 - This house is 

approximately 4 kilometers from the plant. 
Water was sampled, through copper plumbing, 
from the basement laundry tap. 
iv) Distribution System - Site 2 - This house is 

approximately 8 kilometers from the plant. 
Watrr was sampled, through copper plumbing, 
from the basement laundry tap. 
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FIGURE 1 



DRINKING WATER SURVEILLANCE PROGRAM ANNUAL REPORT 

SITE LOCATION MAP 



LOCATION: ST CATHARINES WATER TREATMENT PUNT 




FIGURE 2 

ST. CATHAEINES WATER TREATMENT PLANT 



lAKE lEH VIA 
WIIMND CANAL 




2 INTAKE ONES 

DIA - 0.1M. MADE OF Cy^ IRON 



SCREEN WELL 

TOTAL VOLUME - 255 M3 
2 SCR^NS IN WELL BUT ONLY 1 IN USE 
SCR^N - GALVINIZED MESH. 0.3M MESH SIZE 



2 CAST mON LOWUFT CANALS 

DIA. - 900 MM, leidrH » 91. 4M. VOLUME -> lie M3 
ONE ORIGINATE IN EACH SCREEN WELL 
BOm TRAVEL DOWNHILL ID COMMON CONDUfT 
DIA - 1.37M. LENGrm » 3ew6M. VOLUME - 53.95 M3 



CHLORINE ADDED HER^ 



ALUM ADDED HERE 




LOiniFT PUMPS 

TOrrAL - 264 1000M3/DAY 
CAPACflY 



LOWLIFT DISCHABGES 



30 FLASH MIXERS I 

PLWT DIVIDES INTO 3 PARTS. TCfTAL VOLUME OF PLWT 2 - 4629 M3 
VOLUME OF PLBkNT 3 - 2251 M3. PLANT 1 HAS WOODEN BAFFLES 
AND NO MIXING TANK 



1 SEDIMENTATION FEED CHANNEL 



6 SEDIMENTATION TANKS 

2 PER PLANT. PUWT 1 VOLUME - 1877 M3, PLANT 2 VOLUME - 
2522 M3. PLANT 3 VOLUME - 4650 M3 



FILTER FEED CHANNELS 



15 DUAL MEDIA FHiI^RS 

6 IN PyWT 1. 6 IN PUNT 2 AND 3 IN PUNT 3 
MEDIA TTPE - ANTHRACm. SAND AND GRAVEL 



L. 



4 CI^AR WELLS 

PLANT 1 VOLUME - 190 M3, PUNT 2 VOLUME »• 1596.1 M3 

PUNT 3 VOLUME - 926 M3. WATER FROM PUMT 1 AND 3 

COLLECT I N THE FOURTH WELL, TOTAL VOLUME ^ 21250 M3 



HIGHUFTS ARE FOR PUNT 2, WATEH 
FROM PLANT 1 AND 3 IS 
GRAVITY FED FROM CLEARWELL 



6555 



HIGHT.TFT PUMPS 

TOTAL CAPACHY - 63.5 1000 M3/DAY 
FOR WATER FROM PUNT 2 ONLY 



TABLl 2 

DRINKING WATER SUR¥EILLANCE PROGRAM AMMJAL REPORT 
GENERAL INFORMATION 

ST. CATHARINES WATER TREATM ENT PLANT 



LOCATION: 



R.R. 1 

FONTHILL, ONTARIO 
LOS lEO 
(416-684-53 53) 



SOURCE : 



RATED CAPACITY: 



RAW WATER SOURCE - LAKE ERIE VIA 
WELLAND CANAL 

191 (1000 M3/DA1) 



OPERATION: 



MUNICIPAL 



PLANT SUPERINTENDENT: 



A. FORBES 



MINISTRY REGION: 



WEST CENTRAL 



DISTRICT OFFICER: 



ME, W. jAcramN 



MUNICrPALlTY 
SERVED 

ST, CATHARINES 

THOROLD 

NIAGARA ON THE LAKE 

VINELAND 



POPULATION 



120 


883 


13 


993 


10 


029 


3. 


,375 



Sample lines in the plant were flushed prior to sampling to 
ensure that the water obtained was indicative of its origin and 
not residual water standing in the sample line. 

At all distribution system locations two types of samples were 
obtained: a standing and a free flow. The standing sample 
aonsisted of water that had been in the household plumbing and 
service connection for a minimum of six hours. These samples are 
used to make an assessment of the amount by which the levels of 
inorganic compounds and metals may be changed on standing, due 
to leaching from (or deposition on) , the plumbing system. The 
only analysis carried out on these samples therefore, were the 
General Chemistry and Metals scans. The free flow sample 
represented fresh water from the distribution main that had been 
flowing for five minuted before being sampled. 

Jittempts were made to capture the same block of water at each 
sampling point by taking the retention time into considaration. 
The retention time was calculated by dividing the volume of water 
between the two sampling points by the sample day flow. For 
example, if it was determined that the retention time within the 
plant was five hours then there would be a five hour interval 
between the raw and treated sampling. Similarly, if it was 
estimated that it took approximately one day for the water to 
travel from the plant to the distribution system site, this site 
would be sampled one day after the treated water from the plant. 



stringent DWSP sampling protocols were followed to eliminate any 
variance (Appendix B) . 

Sample day flow, treatment chemical dosages and field 
measurements such as Turbidity, Chlorine Residuals, pH and 
Temperature were recorded on the day of sampling and were entered 
onto the DWSP data base, 

RESO'LTS 

The St. Catharines Water Treatment Plant and two distribution 
system locations were sampled for approximately 160 parameters 
on a monthly basis. The raw and treated locations were not 
incorporated onto the program until May, while sampling was 
initiated at both distribution system sites in February, 

The Specific Pesticides and Chlorophenols scans were sampled for 
in June and November only. Polynuclear Aromatic Hydrocarbons and 
Phenol ics were only analysed for in the raw and treated water at 
the plant. 

Table 3 contains information on the sample day retention time, 
flow rate and treatment chemicals used and their associated 

dosages . 

Table 4 is a summary break-down of the number of water samples 
analysed for by parameter and by water type. The number of times 



that a positive or trace result was detected is also reported. 

Positive denotes that the result is greater than the statistical 
limit of detection established by the Ministry of the Environment 
(MOE) laboratory staff and is quantifiable. Trace (<T) denotes 
that the level measured is greater than the lowest value 
detectable by the method but lies so close to the detection limit 
that it cannot be confidently quantified. 

Table 5 presents the results for parameters detected on at least 
one occcasion. 

Table 6 presents parameters not detected. 

Associated guidelines and detection limits are also supplied on 
both tables. Parameters are listed alphabetically within each 
scan . 

DISCUSSION 

Water quality is judged by comparison with the Ontario Drinking 
Water Objectives (ODWOs) as defined in the 1984 publication (ISBN 
0-7743-8985-0). The Province of Ontario has health related and 
aesthetic objectives for 49 parameters, these are currently under 
review. When an ODWO is not available guidelines/ limits from 
other agencies are consulted. The Parameters Listing System 
(PALIS) recently initiated by the MOE catalogues and keeps 
current over 1750 guidelines for 650 parameters from agencies 



throughout the world. 

As stated under Results, traces do not indicate quantifiable 
results as defined by established MOE laboratory analytical 
reporting protocols. While they can be useful in trend analysis 
or confinnation of the presence of a specific contaminant that 
is repeatedly deteeted at these levels, the occasional finding 
of a trace level of a containinant is not considered to be 
significant. DISCUSSION O'F GUID'ELINES AND LIMITS THIREFO'RE, IS 
ONLY CONDUCTED' O'N POSITIVE RESULTS. 

BacterioloqY 

Positive results for the Bacteriology scan were present fifteen 
times in the treated water, thirteen times in the distribution 

system. Site 1 water and nineteen times in the Site 2 water. In 
most cases the positive parameters were Standard Plate CQunt, 
Total Coliform and/ or Total Coliform Background. 

ColifO'ms as determined by the Presence/Ab'Sence test were 
detected once in the treated water and distribution system Site 
1 water and twice in the Site 2 water. The District Officer was 
notified on each occasion. Total Colifonis were detected by the 
membrane filtration method, three times in the treated water, and 
once at both distribution sites. 



standard Plate Count is a test used to supplement routine 
analysis for Coliform bacteria. Ttie limit for Standard Plate 
Count (at 35®C after 48 hours) in the ODWO is 500 organisms per 
mL based on a geometric mean of 5 or more samples. High Standard 
Plate Counts were present in one of the treated water, 
distribution system Site 1 and Site 2 samples. The high Standard 
Plate Count may be indicative of a deterioration in conditions 
in the distribution system. The presence of Col i forms and 
elevated Standard Plate Counts all occurred during the summer 
months, when temperatures in the distribution system increased 
probably resulting in enhanced bacterial growth. Adjustment of 
the disinfection dosages may be appropriate during warmer 
weather , 

Due to its sampling frequency of once per month, the DWSP is not 
designed to evalute all aspects of the bacteriological quality 
of water. Routine bacteriological monitoring as recommended in 
the ODWOs is carried out by the operating authority. Water from 
the St, Catharines Water Treatment Plant, in terms of the limited 
DWSP bacteriological examination, was of good quality. 

Inorganic and Physical Parameters 

Laboratory and Field Cheiiistry 

The results for the Laboratory Chemistry and Field Chemistry 
scans were below all applicable health related ODWOs. 

Turbidity in water is caused by the presence of suspended matter 
such as clay, silt, colloidal particles, plankton and other 



microBcopic organisms. The most important potential health 
effect of Tiarbidity is its interference with disinfection in the 
treatment plant and maintenance of a chlorine residual. The ODWO 
of 1 Fo^rmazin Turbidity Onit (FTU') is only applicable to treated 
water leaving the plant. 

There are O'DWOs that are set fo'r parameters which are related to 
aesthetic quality rather than health. One of these is Organic 
Nitrogen, Organic Nitrogen is calculated by subtracting the 
Ammonia (Ammonium Total) value from the Total Kjeldahl Nitrogen 
value (Nitrogen Tot Kjeld) . In a number of treated water samples 
and distribution systeii samples Organic Nitrogen values exceeded 
the aesthetic ODWO of 0,15 mg/L. When Organic Nitrogen exceeds 
0.15 mg/1 in treated water some taste and odour problems can 
result. 

This guideline is exceeded in most supplies. Based on the 
information obtained from the DWSP, which generally indicates no 
problems with this parameter exceedence, the guideline may be 
modified when the ODWOs are reviewed. 

It is desirable that the Temperatiire of drinking water be less 
than 15°C; the palatability of water is enhanced by its coolness, 
A temperature below 15°C will tend to reduce the growth of 
nuisance organisms and hence minimize associated taste, colour, 
odour and corrosion problems. The desired ODWO was exceeded in 
many of the treated water samples during the summer months ... 



Metals 

The results reported for the Metals scan were all below any 
applicable health related ODWOs. 

Copper I Iron, Manganese and Zinc levels were lower in the treated 
water as compared to the raw water. This is a result of the 
treatment process. The addition of Alum as a cQagulant to the 
raw water and the resulting coagulation/ settling process has been 
shown to reduce the levels of most metals. 

Copper, Iron and Manganese levels increased in the distribution 
system as compared to the treated water indicating that these 
metals were leached from the distribution systeii mains as the 
water travelled to each house. 

Elevated levels of Copper and Zinc were detected in the standing 
samples as compared to the free flow distribution samples thus, 
indicating that these metals were leached from the household 
plumbing as the water stood overnight. 

Mercury levels in the distribution system waters were increasing 
throughout the year. Over the past year in the DWSP it has been 
observed that potassium dichromate, used to preserve Mercury 
samples, has a limited shelf -life and may show false positives 
for the presence of Mercury. As the preservative deteriorates, 
Mercury levels appear to increase due to interferencas and the 
preservatives are replaced. 
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At preserit, there is no evldeiice that Aluminum is physiologically 
haniful and no health limit has been specified. The ODWO 
indiaates that a useful guidelina is to. maintain a residual below 
0.1 mg/L as Al in the water leaving the plant to avoid post 
precipitation problems. The measure of residual Aluiil,nuii, in the 
treated water is important to indicate the efficiency of the 
treatiient proaess. Aluminum values exceeded the ODWO operational 
guideline on seven occasions. 

Organic Paranaters 

Cliloroaromatics 

The results of the Chloroaromatics scan showed that two 
parameters were detected: 

Hexaehloroethane 

2 , 4 , 5 TriGhlorotoluene 

Hexachloroethane was detected, at trace levels, once in the raw 
and treated water and three times in the distrihtuion sy stein Site 
2 water. 

2,4,5 Trichlorotoluene was detected, at a trace level, once in 
the treated water. 

Review of these results, along with information from other water 
supplies on DWSP, would indicate that certain Chloroaromatics 
appear more frequently in the treated water than in the raw and 

10 : 



almost always only at trace levels. These occurrences could 
possibly be due to a reaction of chlorine with organics present 
in the water or in the distribution system. 

Chlorophenols 

The results of the Chlorophenols scan showed that no 
Chlorophenols were detected. 

Pesticides and PG6 (FolYehlorinated BiphenYls} 

The results of the Pesticides and PCS scan showed that two 
pesticides were detected: 

Alpha BHC 

Lindane 

Lindane consist of several isomers of BHC (Benzene HexaGhlorida) . 
Alpha BHC is the isomer predominantly found in water from the 
Great Lakes Basin as indicated in results from other water 
supplies on DWSP. 

Alpha BHC was detected, at trace levels, five times in the raw 
and treated water and seven times in the distribution system Site 
1 water and eight times in the Site 2 water. 



Lindane was detected, at trace levels, once in the raw water and 
twice in the distribution system Site 1 water. 

Specific Pesticides 

Results of the Specific Pesticides scan showed that one parameter 
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was detected s 

■■« 
Atrazine 

Atrazine was detacted at trace levels , once in the distribution 
system site 1 water and twice in the Site 2 water. 

Plieiiolics 

Phenolics were detected, at trace levels, twice in the raw and 
treated water. Phenolic compounds are present in the aquatic 
environment as a result of natural and/or industrial processes. 

PelyBuelear Aromatic HydroGarbons (IMis) 

The results of the PIH scan showed that no PAHs were detected. 

¥©latiles 

The results of the Volatiles scan showed that three parameters,,, 
other than Trihaloiiethanes(THMs) , were detected: 

foluene 

Ethyl benzene 

1,4 Dichlorobenzene 

Toluene was deteeted, at traee levels, three times in the treated 
water and twice in the distribution system Site 2 water. Three 
positive results were detected for Toluene. The October resulta 
were due to contamination as indicated by the remarlc code 'UCS'. 
The September distribtuion system site 1 sampled eontained a 
positive Toluene value of 0.950 ug/1. This is below the 
California State Department of Health Drinking Water Guideline 
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valtie of 100.00 ug/L. Subsequent to the printing of Table 5^ 
Health and Welfare Canada have published an Aesthetie Objective 
(My] for Toluene in drinking water of 24 ug/L, This objective was 
set based on taste impairment, but only after a review of 
toxicological data indicated it to be below the level considered 
to constitute a health hazard. 

Ethylbenzene was detected, at trace levels, once in the raw 
water, twice in the treated water and once in the distribution 
syBtem site 1 Site 2 water. 

These volatiles are typically found on an occasional basis at 
other water supplies included on the DWSP usually at trace 
levels* 

1,4-DichlQrobenzene was detected, at a trace level, once in the 
distribution system Site 2 water. 

THMs are acknowledged to be produced during the water treatment 
process and will always occur in chlorinated surface waters. 
THMs are Gomprised mainly of Chloroform, Chlorodibromomethane and 
Dichlorobromomethane. Bromoform occurs occasionally. Results 
are reported for the individual compounds as well as for total 
TIffls . 

Chloroform, Chlorodibromomathane, Dichlorobromomethane and Total 
THMs were always detected in the treated water samples and in all 
distribution system water samples. Bromoform was detected three 



times in the treated water, four times in water from distribution 
system Site 1 and twice in water from Site 2. All TIM occurrences 
were well below the ODWO of 350 ug/1 for Total THMs. 

COHCLUSIONS 

The St, Catharines Water Treatment plant for the sample year of 
1987 produced good quality water at the plant and this was 
maintained throughout the distribution system. 

No health related guidelines, for organic or inorganic 
parameters, were exceeded during 1987. 

RECOimENDATIONS 

Three recommendations can be madei 

1) The data base should be reviewed in eonsultation with 
Regional, Plant and DWSP personnel to determine if sampling 
location, sampling frequancy and the number of parameters 
analysed could be revised to allow for a more efficient 

characterization of the water - 

2) Adjustment of the disinfection dosages may be appropriate 
during the summer months. 

3) Remote sites (eg. Niagara-on-the-Lake and Vineland) should 
be added to the distribution system sampling loeations, 

14 ' 



SMPLi DA¥ ClMDiriMS 



TAiLii 3 
ORIiKING yAlER SUiVilLlAiCE PIOSiAM ST. CAIHAKIWii yiTEl TREAIHENT PLAiT 



TREATMENT CIEHICAL DOSAGeS (MQ/L) 



RETENTION FLOM 
DATE T I HE ( MRS) (1000 N3) 



FEi U 

MR 17 

tm 21 

HAY 19 
JUN 15 
JUL 20 
AUG 17 
sep 22 
OCT 19 
iOy 17 
DEC IS 



1.2 

9.0 
8.0 
7.5 
6.2 
6.7 
5.6 
7.0 
7.5 
10.2 
10,1 



102.4 
112.3 
115.1 
111.4 
170.7 
135.5 
150.4 
112.7 
106.2 
99.3 
100.3 



PlE-ClLORINATIOli 
CHLORINE 



.70 
.70 
.90 
-90 
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COAGULATION 
ALUM LIQUID 



POST'CHLOillfATiON 
CHLOilNE 







12.75 


.15 


14.42 


.15 


11.62 
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TAeLE 4 
DRIiKlNG yATEi SURVEILLANCE PROGRAM ST. CATHARINES yATER TREATMENT PLANT 

SUMMARY lAILI OF RESULTS (198?) 



SCAN 



eACTERIOLOSICAL 



PARAMETER 

AEROMONAS SP 

COL i FORM 

ESCHERICHIA COLl BY PRESINCE/ASSENCE 

FECAL COLl FORM 
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TOTAL COLl FORM BACKGROUND MF 

TOTAL COLl FORM MEMBRANE FlLTRATIOi 



RAU UATER TRfATED UATER 

# AiALYSED POSITIVE TRACE # ANALYSED POSIIIVE TRACE 



SITE 1 
i ANALYSEP POSITIVE TRACE 



SITE 2 
i ANALYSED POSITIVE TRACE 



•TOTAL SCAN lACTERIOLOQlCAL 
"TOTAL GROJP BACTERIOLOOICAL 



CHEMISTRY (FLO) 
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*TOTAL SCAN CIEMISIRY CFLD) 
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CMIMISTif (LAB) 



ALKALINITY 
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TJtBLE 4 
DRINKING UATER SyRVEILLANCE PROGRAM ST. CATiAiliES UATER TREATMENT PLANT 



SUMMARr TABLE Of RESULTS (1987) 



SCAN 

CHEMISTRf (LAB) 



PARAMETER 



CALCIUM 

CliLDRIDE 

COLOUR 

CONDUCTIVITY 

CYANIDE 

FLUOR IDE 

HARDNESS 

MAGNESIUM 

NITRITE 

NITROGEN TOTAL KJELDAML 

PH 

PHOSPHORUS FIL REACT 

PHOSPHORUS TOTAL 

SOOIUM 

TOTAL NITRATES 

TOTAL SOLIDS 

TURBIDITY 
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SITE 
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POSITIVE 


TRACE 


8 


.'1 




i 


e 




a 







22 




22 





i 


$■ 
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SITE 2 
i. ANALYSED POSITIVE TRACE 
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•TOTAL SCAM CHEMISTRY (LAB) 
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METALS 



ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIOM 
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TTMILE 4 

PiliMICIUG yATER SUiVEILLMCE PiOGRAM SI. CATHARINiS UATER TREATMENT PLANT 

SUHMARY TABLE OF RESULTS C1987) 



PARAMETEi 

METALS CHROMIUM 

COIALT 
COPiPEiR 
CYANIDE 
IRON 
LEAD 

MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
SELENIUM 
STRONTIUM 
URANIUM 
VANADIUM 
ZTNC 

•TOTAL SCAN METALS 

•TOTAL GROUP IMORGAMIC & PHYSICAL 



RAU UATER 
i ANALYSED POSITIVE TRACi 



TREATED WATER 
# ANALYSED POSITIVE TRACE 



SITE 1 

i ANALYSED POSIT I VE TRACE 



SITE 2 
i AiALYSiP POSITIVE TRACE 



160 
336 



246 
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15 
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8 
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8 
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232 
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20 
20 
20 
2 
20 
20 
20 
11 
20 
20 
19 
20 
20 
20 
20 

391 
862 
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2 
19 


19 

6 
20 
10 

7 
13 
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20 
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15 

210 
621 
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20 





n 


e 
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13 
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401 


219 


14 


877 


624 


63 
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11 
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11 
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CHLOROAROHATICS 



123 TRICHL0R0BEN2ENE 

1234 TETRACHLOSOBEKZEME 

1235 TETRACHLQRDBENZENE 

124 TRICHLOROBENZENE 
1245 TETRACHLQROaEMZENE 
135 TRICHLOROBENZENE 
236 TilCHLOROTOLyiNi 



CHLOROAROMATICS 



DRINKING UAIER SURVEILLANCf PtOSiAM Sf. CATHARINES yATfi TREATHINT PLANT 



PARAMiTli 

^45 TRICHLOROTOLUENE 

26A TRICHLOROTOLUENE 

HEXACHLOROBUTAOIENE 

HEXACHLOROETHANE 

OCTACHLOROST¥RENE 

PENTACHLOROBENZENE 



SUMMARY TABLE OF RESUiTS (1987) 
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TREATED 
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SITE 
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SITE 2 
# ANALYSED POSITIVE TRACE 



*TDTAL SCAN CMLOROAROHATICS 



104 



143 



11 
11 
11 
11 
11 
11 

141 



CHLOROPHENOLS 



234 TRICHLOROPHENOL 
234S TETRACHLOROPHENOL 
2356 TETRACHLOROPHENOL 
245'TRICHLOROPMENOL 
246-TRICMLOROPIIENOL 
PENTACHLOROPHENOL 
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*TOTAL SCAN CHLOROPHENOLS 



11' 



12 



PAH 



ANTHANTHRENE 
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TAlLi 4 
DilNKING WAlEi SyRVilLLAHCi PROGiAH ST, CATHAilMES UMER liEATMEMT PLANI 



SUMMARY lABLl OF RESULTS (1987) 



SCAN 
PAH 



PARAMETER 

BENZOCQ.H.l) PERYLENE 

lENZO(J) FLUORANTHENE 

BfiZO(IC) FLUORAMTHENE 

CHRYSENE 

COiONENE 

DieENZOCA.M) ANTHRACENE 

DIMETHYL eENZO(A) ANTHRACENE 

FLyORAiTHINE 

JN0iliO(1,2.3-C.D> PYREME 

PERYLENE 

PHENAMTHRENE 

PYRENi 





RAU UATER 






TRf ATiO MATiR 




SITE 1 






SITE 
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# ANALYSED 


POSITiWE 


TRACE 
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POSITIVE 
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*IOIAL SCAM PAiHI 
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PESTICIDES & PCE 



ALACHLOR 

ALDRIM 

ALPHA iHC 

ALPHA CHLOROANE 

ATRAfOHE 

BETA BHC 

DIELORIN 

EHDRIN 

ETHLfENE DieRCMIDE 

GAMHA CHLORDANE 

HEPTACiLOi 
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rAiLE 4 
DilNICING UATEl SyRVEILLANCE PiOGRAM Sf. CATHARINES WATER TREATMENT PLANT 



SIWMART TAiLE OF RESULTS (1987) 



SCAN 

PESTICIDES & PCB 



PARAMETER 

HEPTACHLOR EPOXIDE 

HEKACHLQROBENZENE 

LINDANE 

METHOXYCHLOR 

HIREM 

O.P-DDT 

OXYCHLOROANE 

PCS 

PP-DOD 

PPODE 

PPODT 

THIQOAN I 

THIOOAN II 

THIODAN SULPHATE 
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SITE 1 
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*TOTAL SCAN PESTICIDES & PC8 
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271 
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PHENOLICS 

•TOTAL SCAN PHENOLICS 



SPECIFIC PESTICIDES 
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TABLe 4 
DRINKING UAIEi SUIVEILLAUCE PROGRAH ST. CATMARINES UATER TREATMENT PLANT 

SUMMARY lAiLE OF RESULTS (1917) 



SCAN 



SPECIFIC PiSTICIDES 



PARAHEIER 

i4-DICHL0R0RPHEN0KYeUTYiIC 

AMETRVNE 

AMINOCARB 

ITRAZINE 

SEMOMYL 

BLADEK 

BUX CHETALtCAHATi) 

CARBOFURAN 

DIALLATE 

DIAZINON 

DICAMBA 
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DUiSeAi 
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IPC 

HAiLATHIOi 

METHYL PARATHION 

METHYLTRITHION 
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MEVINPHOS 

PARATHION 

PHORATE (THIMET) 

PICHLORAM 

PiOMETONE 

PROHETRYNe 
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lABLE 4 
DRINKINe UATEi SUiVElLLANCe PRC3GRAM ST. CATHARINES UATER TREATHENT PLANT 

SUMMARY TABLE OF RESULTS (1987) 



SCAN 



SPECIFIC PESTICIDES 



PARANETEi 

PROPAZINE 

PRQPOKUR 

RELDAN 



SENCOR 

SEVIN (CARBARYL) 

SILVEX 

SIMAZINE 

SUTAN (BUTYLATE) 

TOXAPiENE 



RAy UATER TREATEO UATER SITE 1 SITE 2 

4 ANALYSiP POSITIVE TRACE # AMALYSEO POSITIVI TRACE # ANALYSED POSITIVE IRACE # AMALYSiO POSITIVE TRACE 
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*TOTAL SCAN SPECIFIC PESTICIOES 
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VOLAflLES 
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TABLE 4 
DRIiKIHG yATii SURWEIILAMCE PROGRAH ST. CAfHARINiS yATER TRiATMEiT PLAHT 



SUMMIRf TABLE OF RESULIS (198?) 



SCAN 



VOLATILES 



PARAHETEi 

CHLOROSENZENE 

CMLOROOieROMOMETHAiE 

CiLOROfOlM 

DICHLOROlROMOMETHAiE 

ETHLYEHE DIBRONIOi 

ETHfLBENZENE 

M-KYLEHE 

METHYLENE CHLORIDE 

0-XTLENi 

P-XYLiNE 

TiTRACHLOiOiflfLlME 

TOLUEHE 

TOTAL TilHALOMETHAIIES 

TRAMS 1,2 DICHLOROiTHYLEME 

TRICHLOROETHVLENE 

Ti I FLUOROCHLOROIOLUENE 



•TOTAL SCAM VOLATILiS 
*TOTAL GROUP ORGANIC 





RAM UATER 




TREAIfO yATiR 




SITE 1 




SITE 


2 




# ANALYSED 


POSITIVE 


TiACE 


# ANALYSED 


POSITIVE 


liACi 


# ANALYSED 


POSIT IVi 


TRACE 


# ANALYSED 


POSITIVE 


TRACE 


7 








e 





Q 










10 








7 


e 





a 


8 







11 





10 


10 





1 








a 


8 







11 





to 


10 





7 





Q 


a 


8 







11 





10 


IP 














fl 
















1 


t 


1 


7 





1 


a 





2 







1 


10 





1 


7 








a 
















10 








7 








1 
















9 








7 





Q 


a 


\ «: 


p 










10 








7 


t 


t 


1 


1 :i 


i 










10 





i 


7 








a 
















10 








7 








1 





3 




2 





10 


1 


2 


7 


i 


* 


i 


\ # 


1 




11 





10 


10 





7 





Qi 


{ 





f 










10 








7 








a 
















10 


1 


i 


7 








G 
















If 


i 


1 


196 





1 


224 


32 


s 


310 


46 


5 


w 


41 


6 


685 





10 


lU 


32 


17 


814 


46 


15 


■i 


41 


If 



TOTAL 



1049 



274 



1107 



279 



4S 



1723 



680 



69 



1713 



684 



82 



KEY TO 1?ABLES § mUD g 



ONTARIO DRINKING WATER OBJECTIVES 

1. Maximuin Acceptable Concentration (MAC) 
1+. MAC for Total Trihalomethanes 
1*. MAC for Bacteriological Analyses 

Poor water quality is indicated when : 
« total col i form counts > < 5 

- P/A Bottle Test is present after 48 hours 

- Aeromonas organisms are detected in mora than 

25% of samples in a single submission or in 
successive submissions from the same sampling 

site 
^ Pseudomonas Aeruginosa^ StaphylOGoacus Aureus 

and members of the Fecal Streptococcus grQup 
should not be detected in any sample 

- Standard Plate Count should not exceed 500 
organisms per ml at 35 deg C within 48 hours 

2. Interim Maximum Acceptable Concentration (IMAC) 

3. Maximum Desirable Concentration (MDC) 

4. Aesthetic or Recommended Operational Guideline 
« hardness levels between 80 and 100 mg/L as 

calcium carbonate are considered to provide an h 
acceptable balance between corrosion and I 

incrustation^ water supplies with a hardness * 
>200 mg/L are considered poor and those in 
excess of 500 mg/L are unacceptable. 



HEALTH & WELFARE CANADA 

1. Maximum Acceptable Concentration (MAC) 

2. Proposed MAC 

3. Interim MAC 

WORLD HEALTH ORGANIZATION 

1. Guideline Value (GV) 

2. Tentative GV 

3. Aesthetic GV 



I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 



B US ENVIRONMENTAL PROTECTION AGENCY (EPA) 

1. Maximum Contaminant Level (MCL) 

2. Suggested No-Adverse Effect Level (SNAEL) 
3 - Lifetime Health Advisory 
4 . EPA Ambient Water Quality Criteria 

W EUROPEAN ECONOMIC COMMUNITY (EEC) I 

1. Health Related Guideline Level ™ 

2. Aesthetic Guideline Level 

3. Maximum Admissable Concentration (MADC) 



CALIFORNIA STATE DEPARTMENT OF HEALTH-GUIDELINE VALUE 
USSR MAXIMUM PERMISSIBLE CONCENTRATION 
NEW YORK STATE AMBIENT WATER GUIDELINE 



I 
I 
I 
I 



lABQRATORY RESULTS, REMARK DESCRIPTIONS 

• No Samp la Taken 

IDL Below Miniiium Measurable Amount 

<T Greater Than Deteation Limit But Not Confident 

> Results Are Greater Than The Upper Limit 

<=> Approxiiiate Result 

lAW No Data: Analysis Withdrawn 

ICR No Data I Could Not Confirm By Reanalysis 

ICS No Data: Gontaialnation Suspeeted 

IIL No Data I Sample Incorractly Labelled 

lis No Data: Insufficient Saiiple 

ILA No Data: Laboratory Accident 

ILD No Data: Test Queued After Sample Discarded 

INA No Data: No Authorization To Perform Reanalysis 

!NP No Data: No Procedure 

INR No Data: Sample Not Received 

I OP No Data: Obscured Plate 

!PE No Data: Procedural Error - Sample Discarded 

IPH No Data: Sample pH Outside Valid Range 

IRO No Data: See Attached Report (no numeric results) 

ISM No Data: Sample Missing 

iSS No Data: Send Separate Sample Properly Preserved 

!UI No Data: Indeterminant Interference 

A3C Approximate, Total Count Exceeded 300 Colonies 

APL Additional Peak, Large, Not Priority Pollutant 

APS Additional Peak, Less Than, Not Priority Pollutant 

CIC Possible Contamination, Improper Cap 

CRO Calculated Result Only 

PPS Test Performed On Preserved Sample 



IMP P and M-Xylene Not Separated 

RRV Rerun Verifieation 

RVU Reported Value Unusual 

SPS Several Peaks, Small, Not PrioifitY Pollutant 

UAL Unreliable: Sample Age Exceeds Normal Limit 

UCR Unreliable: Could Not Confirm By Reanalysis 

UCS Unraliable: Contaiiination Suspected 

UIN Unreliable: Indeterminant Interference 

XP Positive After 1 Number of Hours 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



TABLE 5 
DilMKING WATiB SURVEILLAMCE PROGRAM ST. CATHARrNES yATER TREATMENT PLANT 1987 



WATER TREATMEMT PLANiT 



DISTRIBUTIO'H SYSTEM 



RAW 



TREATEp 



SITE 1 
STANDING 



FREE FLOy 



SITE 2 

STAND I NG FRii FLOW 



BACTERIOLOGICAL 

AEROMONIAS SP (O-ABSINT 1 



AUG 



DET'M LIMIT ^ u/k 



GUrDELIHi - 
GUIDELINE = 



(A1 ) 



E. COL I (P/A) CO-ABSENT ) 



AUG 



DiT'N LIMilT M N/A 



FECAL COLIFORMI MF (CT/1I00MIL ) 



5 
16 

i. 

18 
132 

i 
I 
t 



AUG 
SEP 
OCT 
NOV 
DEC 



OET'N LIMIIT - 



GUIDELINE = Q: 



(AD 



FECAL cot I FORM CO.=ABSENT ) 



AUG 



IDIT'M LIMIT = N/A 



GUIDELINE = 



(A1 ) 



STANDRD PLATE CMT MF {CT/ML 

FEB 
MAR: 

APR 
HAY 



AUG 

SEP 
OCT 
NOV 

DEC 



DET'N LIMIT - 



i.m 


uu 


2400 > 


360 


iiOiP 


2400 > 


!0P 


350 


■ 440 


130 


ao 


2 


!LA 


% 


350 


m 



GUIDILINE = 50O/ML CA1> 

1 
1 

16 
!AW 
!LA 

268 ^ 

600 
63 

i 
1 

i 



I 

T 

i 

•AW 

1700 

IQP 

3115 

47 

I 

18 



P/A iOTTLE CO-ABSENT j 

FEB 
MAR 
APR 
HAY 



DET'N: LIMIT = Oi 



GUIDELINE 

i 
D 


i 

i 



(A1*> 



TABLE 5 
DilNKIMG WATER SUiVElLLANCE PROGRAM ST. CATHARINES yATER TREATMENT PLANT 19S? 



UATEi TREATMENT PLANT 



■DrSTRIBUTIOM SYSTEM 



SITE 



ffPi 



nm 



TREATEB 



SITE 1 
STANO'IING 



FIREE IF LOW 



SITE 2 
STAND I NG 



FREE FLOW 



JUL 

AUG: 
SEP 
OCT 
NOV 
DEC 

STAPH AUREUS CO=ABSENT ) 



DIT'N LIMIT = N/A 



GUIDELINE - (Al) 



JUL 

AUG 



COilFORM (0=ABSENT ) 



DET'i LIMIT = N/A 



GUIDELINE - CA1 ) 



JUL 
AUG 



TOTAL OOLIFORM MF (CT/IOOML ) 



DET'M LIMIT ^ 



GUIDELINE - 5/100MLCA1> 



FEB 
MAR 
APR 
MAY 

JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



22 A3C 
76 A3C 
400 

72 A3C 
700 
64 A3C 
20 
1000 



B 



4 A3C 
2 A3C 
1 A3C 


i 





t 
m 
■fi 
■'■§' 



1 A3C 


;i 

i 
i 





T COL I FORM iCKGRD HF (CT/ia0ML ) 



DiT'N LIMIT - 



GUIDELINE = H/A 



FEB 
MAR 
API 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



800 


1 


2200 


1 


25200 


1090 


72000 


1200 


4000 


550 


2200 





450 


•ft 


4900 


" i 




D 

Q, 

Z19 
6 
3 






i 

i 
1 
i 
s 

2400 >■ 
14 

ii 
i 

i 



TAiLE 5 

DiliKIIIG WATER SUiVEILLANCE PROGIAMI ST. CATHARINES yATER TiEATHEMT PLANT 1987 



WATER TREATMENT PLANT 



DISTilBUTIONI SYSTEM 



SlTf 



TYPf 



RAW 



TREATED 



SITE 1 
STANDING 



FREE FLOW 



SITE 2 
STANDING FREE FLOW 



CHiMISTRY CFLD) 
FLD CHLORINE (COMB) (MG/L ) 



DEI'N LIMIT = H/A 



gUlDELP 



N/A 



FEI 


^ 


,&. 




;.# 


m 


.100 




.100 


NAR 


s 


im: 




« 


u 


.050 




.100 


APR 


m 


*■ 




l» 


» 


, 




.050 


HAY 


« 


.090 




• 


, 


.10"0 




,050 


JUN 


». 


■ 




.010 


.010 


.050 




.050 


JUL 


m 


.100 




• 


■« 


t 




.050 


AUG 


'N 


„• 




•«i 


m 


.,100 




.100 


SEP 


a 


.150 




■» 


m 


.100 




.100 


OCT 


■m 


, 




»' 


m 


.050 




.100 


NOV 


* 


.170 




i, 


a 


. 




' 


DEC 


m 


.110 




* 


« 


:* 




.100 


FLD CHLORINE FREE (MG/L 


) 




DiT'N 


LIMIT = N/A 


GUIDELINE = 




N/A 




FEB 


m 


■m 




Am 


«»: 


.100 




.100 


MAR 


m 


m. 




.150 


.TOO 


.050 




.100 


APR 


m 


. 




.100 


.100 


, 




.100 


MAT 


m 


.200 




.080 


.050 


.100 




.150 


JUN 


m 


.300 




.050 


.050 


.100 




.100 


JUL 


,, 


.100 




.100 


1.100 


.100 




.100 


AUG 


m 


.180 




.100 


.100 


. 




1 


SEP 


'S,. 


.200 




.100 


.100 


«: 




. 


OCT 


m 


.300 




.100 


.100 


«» 




.100 


NOV 


„ 


.330 




.090 


.090 


. 




, 


DEC 


■ 


.310 




.100 


.100 


. 




• 


TOTAL CHLORINE (MG/L 


} 




OET'N 


LIMIT = N/A 


GUIDELINE * 




N/A 




FEB 


. 


if: 




.100 


.100 


.200 




.200 


iMIAR 


,», 


K 




.150 


.100 


.100 




.200 


APR 


•< 


, 




.100 


.100 


. 




.150 


MAY 


*• 


.290 




.050 


.080 


.200 




.200 


JUN 


<»' 


.300 




.060 


.060 


.150 




.150 


JUL 


-w 


.200 




.100 


1.100 


.100 




.ISO 


AUG 


A, 


.280 




.100 


.100 


.100 




.100 


SEP 


«> 


.350 




.100 


.100 


.100 




.100 


OCT 


■*. 


.430 




.100 


.100 


.150 




.200 


NOV 


•w. 


.500 




.090 


.090 


.. 




.100 


DEC 


• 


.420 




.100 


.100 


- 




.100 


FLD PH CDMSMLESS ) 






DET'i 


LIMIT = N/A 


GUIDELINE = 


6.5-8.5 


(A4> 




FEIl 


'»■ 






7.600 


7.600 


7.500 




7.4010 


MAR 


Ml. 


.»: 




7.500 


7.400 


7.500 




7.500 


APR 


,m • 


m 




7.500 


7.500 


7.400 




7.500 



TABLE 5 
DRINKING WATER SURVEILLANCE PtOGiAM ST. CATHARINES WATER TREATMENT PLANT 1987 



WATER TREATMENT PLANT 



DISTRIBUTION SYSTEM 



SITE 





RAU 


TREATED 


SITE 1 




SITE 2 




TYPE 




















STANDING 


FREE FLOW 


STANDING 


FREE FLOW 


MAY 


3. 000 


7.600 


7.600 


7.500 


7.600 


7.400 


JUN 


7.500 


7.600 


7.500 


7.500 


7.500 


7.400 


JUL 


8.000 


7.500 


7.500 


7.500 


7.600 


7.500 


AUG 


7.900 


7.500 


7.550 


7.550 


7.500 


7.500 


SEP 


7.900 


7.500 


7.580 


7.500 


7.500 


7.550 


OCT 


7.900 


7.500 


7.500 


7.550 


7.620 


7.580 


NOV 


7.900 


7.800 


7.600 


7.550 


7.6Q0 


7.650 


OiC 


7.900 


7.700 


7.510 


7.550 


7.5i«J 


7.500 


TEMPERATURE CDEG.C 


) 




OET'N LIMIT = M/A 


GUIDELINE 


= N/A 




FEB 


■ 


m 


16.000 


6.000 


16.000 


4.000 


MAR 


m 


m 


17.000 


5.500 


17.000 


6.000 


APR 


. 


, 


17.000 


8.600 


16.000 


a. 000 


MAY 


14.000 


14.000 


19.000 


12.200 


18.000 


14.000 


JUN 


21.700 


21.500 


23.700 


17.000 


23.000 


19.000 


JUL 


27.000 


24.000 


26.500 


20.500 


26.000 


23,000 


AUG 


25.100 


25.000 


26.800 


21.500 


25.100 


23.900 


SEP 


18.000 


20.000 


22.000 


19.800 


20.000 


20.000 


OCT 


14.000 


13.000 


17.300 


16.300 


18.000 


16.000 


NOV 


10.000 


11.000 


18.800 


12.100 


2.00O 


12.800 


DEC 


6.000 


11.000 


17.000 


10.000 


19.000 


10.200 


FLD TURBIDITY (FTU 


) 




DIT'N LIMIT = N/A 


GUIDELINE 


- 1.0 (A13 




FEB 


■ 


■*s 


.840 


.740 


.450 


.540 


MAR 


» 


* 


.630 


.830 


.680 


.380 


APR 


. 


# *■■ 


.650 


.850 


.370 


.520 


MAY 


7.600 . 


.180 


. 


. 


.280 


.340 


JUN 


7.200 


.160 


.430 


.780 


.530 


.400 


JUL 


8.300 


.090 


.530 


.760 


.240 


.490 


AUG 


6.400 


.140 


.440 


.350 


.280 


.460 


SEP 


7.000 


.240 


.440 


.630 


,310 


.380 


OCT 


5.800 


.200 


.570 


.500 


.230 


.420 


NOV 


5.400 


.310 


.290 


.550 


.370 


.510 


DEC 


i.ioo 


,210 


,480 


.570 


.360 


.430 



■ 

I 



%, 



I 
I 

I 



I 



■|l; 

I 
I 



TABLE 5 
DRINIICIJNG WATER SURVEILLANICIE PROGlAi ST. CATHARINES yATER TREATMEMT PLANT 1987 



WiTEB TREATHEMT PLANT 



SITi 



TYPE 



um 



TIREATE0 



SITE 1 
STANDINGi 



DISTRISUTION SYSTEM 

SITE 2 
FREE FLM STAiDINGi 



FREE FLOW 



CHIMIST8Y (LAB) 

ALKALINITY CiGi/L > 



DET'N LIMIT - .20i0 



GUIDELINE - 30-500 CA4) 



FEB 


'11' 


m 


102.000 


102.400 


103.900 




104.000 


MAR 


:,#. 


« 


98.900 


98.800 


98.800 




98.200 


APR 


. 


, 


97.100 


96.300 


97.600 




97.400 


MAY 


10S.700 


102.900 


101 .400 


101.800 


103.100 




103,100 


JUN 


103.600 


97.600 


99.000 


97.900 


98.600 




97.900 


JUL 


99.800 


94.000 


94,200 


93.500 


93.600 




93 ..900 


AUG 


97.100 


92.500 


102.500 


93.000 


94.000 




96.600 


SEP 


99.600 


96.400 


94.900 


94.200 


95.900 




96.000 


OCT 


103.500 


97.300 


97.900 


97. 800 


99.100 




98,600 


iO¥ 


105.400 


100.200 


101.600 


100.800 


101,100 




IO1O.6OO 


DEC 


106.700 


102.100 


102.300 


101.400 


102.100 




101.900 


CALCIUM (MG/L 


) 




DET'M LIMIT - .100 


GUIDELINE 


^ 100. 


CF2) 




FEB 


K 


m 


41.700 


42,300 


40.800 




42.300 


MAR 


« 


m 


41.200 


40.100 


40,000 




39.800 


APR 


« 


m 


39,300 


39.300 


3S.700 




40.100 


HAT 


41.000 


41.800 


41.200 


41.000 


41,400 




41.600 


JUN 


38.000 


38.200 


39.400 


39.000 


39.200 




38.600 


JUL 


37.000 


37.600 


37.400 


38.000 


37.800 




38.000 


AUG 


36.000 


36,200 


39.600 


37.000 


37.200 




36.200 


SEP 


38.000 


37.800 


38.200 


38.200 


38.400 




38.2:00 


OCT 


38.800 


3S.600 


39.200 


38.400 


38.800 




39,200 


NOV 


38.200 


40.000 


39.400 


39.400 


39,800 




39.800 


DEC 


39.200 


38.200 


38.000 


38.400 


38.200 




36.400 


CHLORIDE (MC/L 


} 




DET'N LIMIT = ,200 


GUIDELINE 


= 250.0 


(A3) 




FEB 


* 


is: 


17.500 


18.000 


18.000 




17.500 


MAR 


^ 


„. 


17; 500 


17.000 


17.000 




17.000 


APR 


, 


. 


17.500 


17.500 


17.500 




17.500 


MAY 


16.500 


17.000 


17.500 


17.500 


17.500 




17.500 


juii: 


15.500 


16,500 


17.000 


17.000 


16.000 




16.000 


JUL 


15.500 


16.500 


16.500 


16.000 


16.500 




16.500 


AUG 


16.000 


17.000 


17.500 


17.000 


17.000 




17.000 


SEP 


16.500 


17.500 


17.500 


17.500 


18.000 




18.000 


OCT 


15.600 


17.200 


16.900 


16.900 


17.000 




16.700 


NOV 


15.600 


16.800 


16.900 


16.700 


16.700 




16.900 


DEC 


16.000 


17.200 


16.700 


16.700 


16.800 




16.900 


COLOUR CTCU ) 






DET'N LIMIT - .5 


GUIDELINE 


= 5,0 


(A3) 




FEi 


■m 


'm 


3.500 


4.000 


2.000 


<T 


3.000 


MAR 


m 


m 


3,000 


4.000 


2.000 


<T 


2.000 <T 


APR 


i* 


,« 


3.000 


4.500 


2.000 


<T 


2.500 <T 



TABLE 5 
DRINKING WATER SURVEILLANCE PROGRAM ST. CATHARINES WATER TREATMENT PLANT 1987 



WATER TREATMENT PLANT 



OISTRIEUTION SYSTEM 



IITE 









IRAM 




TREATED 




SITE 1 






SITE 2 






1 






'WPi 




















1 


^'te.'l.H»...-^ .-.-«.. 




^ _ „,_ 








^■mm,m. 


STANDING 


FREE FLOW 


STANDING 




FREE FLOW 


ifli; 


iAf 






3.500 




3.000 




5, §00 


4.500 




1.000 


<T 


1.000 <T 


1 


JUN 






1.000 


<T 


BOL 




BDL 


1,500 


<T 


1.000 


<T 


1.000 <I 




JUL 






2.000 


<T 


.500 


<T 


2.000 <T 


3.000 




1.000 


<T 


2.000 <T 


■ 


AUG 






2.500 




1.000 


<T 


1.500 <T 


2.000 


<T 


1.500 


<T 


2.500 


1 


SIP 






3.000 




1 .500 


<T 


2.000 <T 


3.000 




2.000 


<T 


2.000 <T 




OCT 






2.000 


<T 


.500 


<T 


2.500 


3.000 




1.500 


<T 


2.500 




NOV 






2.000 


<T 


.500 


<T 


1.S0O <T 


2.00O 


<T 


1.000 


<T 


1.500 <T 




DEC 






3.000 




.500 


<T 


2.500 


IJOQ 




1 .500 


<T 


2.000 <T 


1 


CQNDyCTIVITy (UMHO/CM 


) 






DET 


N LIMIT = 1 


GUIDELINE 


= 400. 


<F2) 




f 


FEB 






'«- 




m 




323 


324 




326 




325 


1 


MAR 






I* 




m 




3?5 


324 




324 




323 




APR 






. 




. 




325 


323 




325 




324 


1 


MAY 






319 




SP-J 




326 


326 




325 




326 


1 


JUN 






29B 




30S 




308 


3(5 




306 




304 


^^* 


JUL 






290 




297 




298 


297 




297 




297 


H 


AUS 






288 




29S 




314 


296 




298 




295 


1 


SEP 






297 




305 




305 


302 




304 




305 


■ 


OCT 






299 




302 




304 


303 




306 




304 




NOV 






JOS 




306 




308 


307 




30S 




306 


■ 


DEC 






307 




314 




311 


308 




311 




311 


1 


FLUOR IlD€ 


<MG/L 


) 








OET 


N LIMIT = .01 


GUIDELINE 


= 2.400 


(A1) 




m 


FEB 






m 




«i 




.130 


.110 




.no 




.110 


1 


MAR 






m 




■ 




.130 


.120 




.120 




.120 




APR 






, 




. 




.140 


.120 




.130 




.120 


m 


MAY 






.090 




.110 




.110 


.980 


RVU 


.950 


RVU 


.970 RVU 


1 


JUN 






.130 




.110 




.120 


.120 




.120 




.120 


■ 


JUL 






.150 




.120 




.130 


.120 




.120 




.110 




AUG 






.130 




.120 




.110 


.110 




.110 




.120 


1 


SIP 






.120 




.100 




.100 


. .100 




.100 




.100 


§ 


OCT 






BDL 




.120 




.100 


.100 




.100 




.100 




NOV 






..iio 




.too 




.100 


.080 




.100 




.100 


lAl 


DEC 






,120 




.120 




.120 


.100 




.100 




.100 


1 


HARONESS 


(MG/L 


) 








DET 


N LIMIT = .500 


GUIDELINE 


= 80- 100 


CA43 




HM! 


FEB 






ii 




m. 




143.500 


144,500 




141.000 




144.500 


1 


MAR 






»■ 




m 




140.000 


136.500 




136.500 




136.000 


■n 


APR 






m- 




. 




133.000 


133.000 




132.000 




136.500 




MAY 






139.000 




142.000 




140.000 


139.000 




139.000 




140.000 


1 


JUN 






130.000 




131.000 




134.000 


134.000 




134.000 




132.000 


1 


JUL 






127.000 




129.000 




128.000 


129.000 




129.000 




130.000 




AUG 






125.000 




125.000 




136.000 


127.000 




128.000 




125.000 


Hi 


SEP 






131.000 




131.000 




132.000 


132.000 




132.000 




132.000 


■ 



TAlLi 5 
DRIMKING WATEi SUiVilLUNCE PRSGiAII ST. CATHARINIS yATEi TRiATMENT PLANT 1987 



SITE 
TYPE 



yATlR IREATMEIIT PLAMT 



TREATEO 



ilTI 1 
STANDING 



FREE FLQU 



DISTRIBUTION SYSTEM 

SITE 2 
STANDING 



FREE F'LOM. 



OCT 


131.000 


133.000 


135. 000 




133.000 




133-000 




134.000 


NOf 


130.000 


136.000 


133.000 




135.000 




136.000 




135.000 


DEC 


136.000 


134.000 


133.000 




135.000 




134.000 




129.000 


MAGNiSIUM (HG/L ) 




DiT'N 


LIMIT - .050 


GUI DEL I Hi 


= 30. 


CF2) 




FIB 




<» 


9.550 




9.500 




9.500 




9.450 


HAH 


, 


,i 


9.000 




8.800 




8.900 




8-800 


APU 


, 


,, 


8.500 




8.500 




8.600 




8.900 


MAY 


8.800 


9.100 


8.900 




8.900 




8,700 




i.800 


JUM 


8.600 


8.800 


8.700 




8.800 




8.800 




8.600 


4Pt 


8.400 


8.500 


8.400 




8.400 




8.400 




8.600 


itii 


8.500 


8.500 


9.100 




8.500 




8.600 




8.300 


SIP 


8.300 


8.900 


8.900 




8.900 




8,900 




8.800 


OCT 


8.900 


8.900 


9.100 




8.900 




8.900 




8.800 


NOV 


8.600 


8.800 


8.500 




8.800 




i-900 




8.700 


DEC 


9.300 


9.400 


9. 100 




9.600 




9.500 




9.200 


SODIUi (HG/L > 




DiT'M 


LIMIT 3 .200 


GUIDELINE 


= 200. CC3> 




Fii 


a 


i'# 


10.300 




10.300 


^ 


10.500 




9.900 


MAR 


». 


-m 


9.700 




9.900 




9.900 




9.800 


APR 


, 


„ 


10.500 




10.400 




11.300 




10.300 


MAY 


10.000 


10.400 


10.200 




10.000 




10.000 




10.000 


JUN 


9,200 


9.400 


9.000 




8.600 




9.200 




9.000 


JUL 


8.S00 


8.800 


8.800 




8.800 




8.800 




8.800 


AUi 


8.S00 


9.000 


9.000 




9.000 




9.400 




9.000 


SEP 


10.000 


9.S0O 


9.800 




9.800 




10.000 




10.000 


OCT 


9.400 


9.400 


9.600 




9.400 




9.400 




9.400 


NOV 


9.000 


9.000 


8.800 




9.200 




9.200 




8.800 


DEC 


9.4Q0 


10.200 


9.400 




9.600 




9.400 




9.600 


AMMONIUM TOTAL (Ml/L 


) 


DiET'N 


LIMIT - 0. 


002 


GUI DELI HE 


= ,05 (F2) 




FEB 


•w 


w 


.008 


<T 


.0016 


<T 


.058 




.006 <T 


MAR 


m 


if 


.012 




.008 


<T 


-OOi 


<T 


.010 


APR 


■M 


w 


.008 <T 


.006 


<T 


.002 


<T 


.004 <T 


MAY 


BOL 


.008 <T 


.002 


<T 


.002 


<J 


BOL 




.002 <T 


JUM 


.036 


.012 


-008 


<T 


.010 




.008 


<T 


.012 


JUL 


.006 <T 


.010 


.002 


<T 


.002 


<T 


BOL 




BDL 


AUi 


.014 


.012 


.306 




BDL 




BDL 




BDL 


SiP 


.040 


.014 


,004 


<T 


.006 


<T 


.002 


<T 


.004 <T 


OCT 


.024 


mi 


BDL 




BDL 




.002 


<T 


BDL 


NOV 


.022 


BPL 


.006 


<T 


.002 


<T 


,002 


<T 


.002 <T 


DIE 


.010 


BOL 


BDL 




SDL 




BOL 




.002 <T 



NITRITE (MG/L 



DIT'N LIMIT - 0.001 



QUlDiLlNE = 1.Q0O CAD 



SITE 



TYPE 



FEB 
MAX 
API 
MAY 
JUN 
JUL 
AUH 
iEP 
OCT 
NOV 
DEC 



TOTAL NITRATES (MG/L 

FEe 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



TABLE 5 
DRINKING WATER SURVEILLANCE PROGRAM ST. CATMARINES WATER TREATMENT PLANT 19S7 



WATER TREATMENT PLANT 



RAW 



DISTRIBUTION SYSTEM 



.052 
.020 
.041 
.025 
.014 
.003 <T 
.004 <T 
.DOS 



I 



.370 
.185 

.150 
.105 
.135 
.110 
.195 
.200 



MITROQEN TOT iCJELD (MG/L 

FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

PH (DMSNLESS ) 

FIB 
MAR 
APR 
MAY 
JUN 



) 



.210 
.180 
.210 
.180 
.200 
.220 
.230 
.220 



TREATED 




fiTI 1 




i 




SITE 2 








STANDING 




FREE FLOW 


STAND I NO 


FREE FLOW 


i 




.003 


<T 


.002 


<T 


.002 <T 


.002 <T 


■ 




.004 


<T 


.001 


<T 


.005 


.004 <T 


. 




.002 


<T 


.002 


<T 


.002 <T 


.001 <T 


BOL 




.001 


<T 


.001 


<T 


BOL 


BDL 


.001 


<T 


.002 


<T 


.002 


<T 


.002 <T 


.002 <T 


.002 


<T 


.002 


<T 


.001 


<T 


.001 <T 


.001 <T 


SDL 




SOL 




BDL 




BDL 


BPL 


.003 


<T 


.003 


<T 


.003 


<T 


.003 <T 


.003 <T 


.001 


<T 


.002 


<T 


.001 


<T 


.003 <T 


.002 <T 


BDL 




.002 


<T 


.001 


<T 


.001 <T 


.001 <T 


BDL 




BDL 




BDL 




BDL 


BDL 




DET 


'N LIMIT = .020 


GUIDELINE = 


10.000 iAl5 




m 




.315 




.325 




.530 


.325 


•m 




.305 




.290 




,300 


.300 


, 




.330 




.305 




-325 


.305 


.305 




.330 




.315 




.325 


.330 


.165 




.210 




.180 




.t90 


.175 


JOS 




.159 




.110 




.110 


.110 


.075 


<T 


.010 


<T 


.070 


<T 


.095 <T 


.080 <T 


• .135 




.165 




.135 




.150 


.140 


.115 




.135 




.115 




.140 


.120 


.195 




.210 




.195 




.EOS 


.195 


.200 




.215 




.195 




.205 


.205 




DET 


N LIMIT = .020 


GUIDELINE - 


MM. 




t:ii 




.130 




.230 




.350 


.160 


sii 




,220 




.190 




.150 


.210 


■w 




.130 




.130 




.130 


.140 


.170 




.110 




.110 




.110 


.120 


.130 




.140 




.140 




.140 


.120 


.140 




.110 




.110 




.090 <T 


.140 


.150 




.480 




,140 




.120 


.130 


.180 




.150 




.170 




.180 


.150 


.130 




.140 




.130 




.130 


.140 


.170 




.180 




.170 




.160 


.170 


.190 




.150 




.160 




.170 


.150 



DET'M LIMIT = N/A 



GUIDELINE = 6,5-8. S(A4} 



■m 


m 


7.850 


7.840 


7.910 


7.900 


.: 


m 


8.150 


8.120 


8.230 


8.170 


. 


. 


8.040 


8.040 


8.050 


8.050 


8.370 


8.220 


8.180 


8.180 


8.200 


8.190 


8.420 


8.190 


8.210 


8.180 


8.180 


8.200 



I 
I 

I 

I 
I 
I 



I 
I 

t 

I 
I 
I 



I 

I 
I 
I 



TAIL! 5 
DRINKIMG UATIR SURVIILLAMCE PROGiAM ST. CATHARINES WATER TREATMENT PLANT 1987 



yATER TREATHEMT PLANT 



DISTRIBUTION SYSTEM 



SITE 



TYPE 



RAU 



TREATED 



SITE 1 
STAND IMG 



SITE 2 



FREE FLOW 



STANDING 


FREE FLOy 


a. 040 


a. 040 


8.040 


8.030 


a. 210 


8.230 


8.1401 


8.110 


8.230 


1.210 


8.340 


8.320 



SEP 
OCT 

H0¥ 
DEC 



8.400 
a. 340 
S.340 
a. 330 
8.310 
8.380 



8.080 
8.040 
8.220 

8.110 
8.240 
8.360 



8.070 
7.990 
8.230 
8.130 
8.220 
8. 350 



8.050 
8.050 
8.200 
8.120 
8.240 
8. 280 



PHOSPHORUS FIL REACT (MG/L 



D'ET'i LIMIT = .5UG/L, 



GUI DEL 1 1 



N/A 



HAY 



AUG 
SEP 

OCT 
gO¥ 

DEC 



.009 


.000 <T 


•i 


,006 


.000 <T 


i 


.005 


.000 <T 


■> 


.005 


.001 <T 


* 


.005 


.000 <T 


m 


.002 <T 


BDL 


*. 


.002 


.001 <T 


*: 


.007 


.003 


^ 



PHOSPHORUS TTL-UMFIL (MG/L 



OET'N LIMIT = .002 



GUrDELII 



.40 



CF2) 



MAY 



AUG 
SEP 
OCT 
NOV 

DEC 



.019 
.012 
.017 
.015 
.013 
.012 
.010 
.016 



.004 <T 

BDL 
.002 <T 

BDL 

.002 <T 
.002 <T 

BOL 
.003 <T 



.RESIDUE (TOTAL) (MG/L 


) 


DET'N 


LIMIT = 1. 


GUIDELINE = 50i0. (A3) 




FEB 


« 


m. 


210 CRO 


211 CRO 


212 CRO 


211 CRO 


MAR 


s 


m 


211 CRO 


211 CRO 


211 CRO 


210 CRO 


APR 


c 


-t 


211 CRO 


210 CRO 


211 CRO 


211 CRO 


HAY 


207 CRO 


211 CRO 


212 CRO 


212 CRO 


211 CRO 


212 CRO 


JUH 


194 CiO 


198 CRO 


200 CRO 


198 CRO 


199 CRO 


198 CRO 


JUL 


189 CRO 


193 CRO 


194 CRO 


193 CRO 


193 CRO 


193 CRO 


AUG 


187 CRO 


192 CRO 


204 CRO 


192 CRO 


194 CRO 


192 CRO 


SEP 


193 CRO 


198 CRO 


198 CRO 


196 CRO 


198 CRO 


198 CRO 


OCT 


194 CRO 


196 CRO 


198 CRO 


197 CRO 


199 CRO 


1,98 CRO 


iO¥ 


198 CRO 


199 CRO 


200 CRO 


200 CRO 


200 CRO 


199 CRO 


DEC 


200 CRO 


205 CIO 


202 CRO 


200 CRO 


202 CiO 


202 CRO 



TURBIDITY (FTU 

FEB 
MAR 



DET'i LIMIT - .02 



GUI DILI NE = 1.00 (A1) 



.450 
,460 



.390 
.150 



.300 
.180 



TABILf S 
DIIMKING WATER SURVEILLAHCE PROGRAM ST. EATHARINES WATER TREATMENT PLANT 1987 







yATlR 


TREATMENT PLANT 




Oil SIR I BUT lOi SYSTEM 








SITE 


RAW 


TREATED 


SITE 1 




SITE 2 








TYPE 
























STANDING 


FREE FLOW 


ST AMD I NG 


FRiE 


FLoy 


API 








,360 


.500 


.170 




.250 


MAY 




6.000 


.240 


1.030 


1.170 


.150 




.220 


JUN 




5.300 


.180 


.250 


.440 


.320 




.260 


JUL 




11.600 


.090 


.350 


.540 


.170 




.360 


AUG 




7.900 


.180 


.360 


.230 


.240 




.440 


SEP 




a.soo 


.120 


.330 


.420 


.210 




.240 


OCT 




6.20O 


.030 <T 


.310 


.270 


.130 




.260 


NOV 




5.600 


.130 


.180 


.140 


,110 




.110 


DEC 




9.600 


.220 


.270 


.270 


.140 




.180 



I 
m 

I 
I 
I 

I 



I 



I 

I 

I 



m 



TABLE 5 
DRIMKIMG yATER SUiVEILLANCE PfiOGRAM ST. CATHARINES WATli TREATMENT PLANT 1987 



WATER TREATMENT PLANT 



DISTRIBUTION SYSTEH 



SITE 

TYPE 



TREATED 



SITE 1 
STANDING 



FRti FLOW 



SITE 2 
STANBING 



FREE FLOW 







METALS 




















ALyMINUMI 


CMG/L 


> 








DET'N 


LI Ml IT - .004 


GUIDELINE = 


.10 


(A4) 




FEB 






» 




k 




.023 


IIS 


-033 




.025 


HAi 






. 




'f- 




,03S 


.043 


.039 




.033 


APR 






. 




•« 




,046 


.053 


IIS 




.059 


MAY 






.270 




.120 




.075 


.083 


.092 




.110 


JUN 






.2001 




.150 




,091 


.110 


. 150 




.110 


JUL 






.160 




.210 




.110 


*iiso. 


.140 




.130 


AUG 






.110 




,370 




.096 


.130 


.210 




.230 


SIP 






,200 




.150 




•RE 


.091 


.0192 




.099 


OCT 






.liO 




.110 




.078 


.076 


.OSS 




.120 


MOV 






.130 




.130 




.110 


.110 


.120 




.110 


DEC 






.ISO 




Ml 




.059 


.0S6 


.0155 




IIS 


lARIUMI CMG/L 


3 








DET'M 


LIMIT = 0.001 


GUIDELINE - 


1.000 


(AD 




FES 






« 




'« 




.019 


Its 


.020 




.020 


MAR 






« 




» 




.021 


.019 


.021 




.019 


APR 






. 




, 




.020 


.018 


lis 




.018 


MAY 






.021 




.019 




.020 


.019 


.020 




.020 


JUN 






.022 




.020 




.022 


,020 


.021 




.021 


JUL 






.025 




.02A 




.026 


.024 


.026 




.024 


AUG 






.023 




.022 




.028 


.028 


.021 




.022 


SEP 






.01? 




.016 




IRE 


.om 


.016 




.016 


OCT 






.018 


• 


.017 




.017 


MT 


.018 




.017 


iOV 






.018 




.017 




.020 


,017 


.018 




.017 


DEC 






.018 




.017 




.017 


.016 


.017 




IIS 


BORON (MG/L 


) 








DET'N 


LIMIT = 0.01 


GUIDELINE - 


5.000 


(A1 ) 




FEB 






» 




* 




.030 


l« 


.030 




.030 


MAR 






u 




,< 


s 


BDL 


.020 


.030 




.020 


APR 






» 




. 




.020 


.020 


.030 




.030 


MAY 






.030 


<T 


.020 


<T 


.030 <T 


.020 <T 


.030 


<T 


.030 <T 


JUN 






.040 




.040 




.020 


.030 


.030 




.030 


JUL 






.020 


<T 


.020 


<T 


.020 <T 


.030 <T 


.020 


<T 


.010 <T 


AUG 






.020 


<T 


.020 


<1 


.040 <T 


.030 <T 


,030 


<T 


.030 <T 


SEP 






,020 


<T 


.020 


<T 


IRE 


.020 <T 


.020 


<T 


.010 <T 


OCT 






.030 <T 


.040 


<T 


.030 <T 


.030 <T 


.030 


<T 


.030 <T 


NOV 






.020 


<T 


.030 


<T 


.030 <T 


.030 <T 


.030 


<T 


.020 <T 


DEC 






.032 


<T 


.027 


<T 


.024 <T 


.014 <T 


.02S 


<T 


.034 <T 



CADMIUM (UG/L 



DET'N LIMIIT = 0.30O 



GUIDELINE = 5.000 CA1) 



FEB 
MAR 
APi 



IIS 
BDL 
BDL 



BDL 

BDL 

IIS 



BDL 
BDL 
iPL 



TABLE 5 
ORIMKING WATER SURVEILLANCi PROGRAM ST. CATHARINiS WATER TREATMENT PLANT 1987 



WATER TREATMENT PLANT 



SHE 
TYPE 



RAW 



TRiATED 



MAY 
JUN 
JUL 
AUi 
SEP 
OCT 

mv 

DEC 

COBALT (MG/L 

FEB 
MAI 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

CHROMIUM (MG/L 

FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

COPPER (MG/L 

FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 



BOL 

SDL 

4.000 

lei^ 

IK. 
BDL 
BDL 



BDL 
BDL 
BDL 
SDL 
BDL 
SDL 
BDL 
SDL 



SITE 1 
STANDING 



BOL 
BDL 
BDL 
BDL 
IRE 
BDL 
BDL 
BDL 



DET'M LIMIT = 0.001 



BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 



BDL 
BDL 
.001 
BDL 
.003 
.002 
.002 



.003 
.007 
.005 
.004 
.006 



,m 


BDL 


* 


BDL 


. 


BDL 


SDL 


BDL 


002 


.002 


BDL 


BDL 


BDL 


BDL 


SDL 


IRE 


BDL 


BOL 


SDL 


BDL 


SDL 


BDL 




OET'M LIMIT = 


* 


BDL 


'■•> 


BDL 


. 


BDL 


SDL 


BDL 


SDL 


.001 


BDL 


BDL 


001 


.001 


SDL 


!RE 


002 


.002 


002 


.002 


002 


.002 




DET'N LIMIT = .( 


* 


.023 


'W 


.028 


irjili. 


.016 


BDL 


.017 


BDL 


.012 


SDL 


.015 


001 


.043 


001 


IRE 



0.001 



0O1 



FREE FLOW 



DISTRIBUTION SYSTEM 

ilTE 2 
STANDING 



FREE FLOW 



BOL BDL 

BOL BOL 

mi ^L 

BOL .300 

BOL BOL 

BDL BOL 

BDL BDL 

BOL. ML. 

GUIDELINE = 1,0 (H) 

LIS BDL 

BOL ^L 

BDL US 

BOL ^L 

.001 mi 

BDL BDL 

BDL BOL 

BDL BOL 

BOL BDL 

BOL BDL 

BDL BDL 

GUIDELINE - .05 (A1 > 

!IS SOL 

BDL SDL 

BOL 41$ 

BDL BDL 

BDL ^L 

BOL .001 

BOL BDL 

BDL .002 

.001 .001 

.002 .002 

.002 .001 

GUIDELINE = 1.0 (A3) 

US ,030 

.004 .009 

.003 i IS 

.003 .076 

.002 .004 

.002 ,005 

SOL .004 

.003 .004 



BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
.700 
IIS 



BDL 
BDL 
BDL 
BDL 
BDL 
SDL 
BDL 
BDL 
BDL 
BDL 
IIS 



BDL 

mi 

BDL 
ffi}L 
^L 
BDL 
BDL 
BDL 
.002 
.001 
IIS 



.002 
.002 
.003 
.002 
.002 
.002 
.003 
.002 



I 

m 

I 

I 

I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 



TABLE S 
DRIHliCING WATER SURVIILLANCE PROGIAM ST. CATHARINES WATER TREATMENT PLAiT 1987 



SITU 
TYPE 



HATER TiEATMINT PLANT 



TREATED 



MERCUIY (UG/L 



MANGANESE (M6/L 

FEB 
MAR 
APR 
HAY 



AUQ 
SEP 

OCT 
NOV 

DEC 



SITE 1 
STANDING 



FREE FLOW 



DISTRIBUTION SYSTEM 

SITE 2 
STANDING 



FREE FLOW 



OCT 


.OOS 


.001 


.012 


..«S 


.005 


.002 


MOV 


.006 


.002 


.014 


,■§©■ 


.005 


.ooa 


DEC 


.005 


BDIL 


,016 


.002 


.009 


IIS 


IROi (MG/L ) 






DET'M LIMIT - .002 


GUIDELINE ~ 


.300 CA3) 




FEi 


i« 


,» 


.HO 


lit 


.054 


.070 


MAR 


■ 


■■w= 


.120 


.150 


.039 


.058 


APR 


. 


* 


.093 


.130 


IIS 


.066 


HAY 


.320 


lit 


.190 


.210 


.OSS 


.047 


JON 


.280 


«» 


.023 


.085 


.110 


.170 


JUL 


.260 


BDL 


.070 


.120 


.030 


.066 


AUG 


.230 


.012 


.04t 


BDL 


.031 


.061 


SEP 


.190 


.003 


me 


.070 


-039 


.050 


OCT 


.180 


BDL 


,083 


.079 


.029 


.058 


NOV 


.130 


.004 


.040 


.050 


.02S 


.070 


DEC 


.230 


.007 


.075 


.089 


.038 


IIS 



DET'N LIMIT - 0.010 



GUIDELINE = 1.000 (Al) 



FEI 


« 


m 


.010 


.010 


MAR 


i« 


» 


m BDL 


BDL 


APR 


• 


. 


.010 


.020 


MAY 


.040 


BOL 


.020 


BDL 


JUN 


BOL 


BDL 


.020 


.010 


JUL 


.020 


.040 


.020 


.020 


AU6 


.010 


.010 


.Bm 


.0150 


SEP 


.010 


.040 


.040 


.020 


OCT 


.010 


.010 


.030 


.030 


MOV 


.010 


.010 


.040 


BDL 


DEC 


.02:0 


.010 


.040 . .010 







DET'N LIMIT = .001 


GUIDELINE = 


.050 (A3) 




•i 


B 


.005 


Hi 


.002 


.003 


..1 


m 


.DOS 


.006 


.003 


.003 


,, 


, 


,005 


.005 


IIS 


.003 


013 


.001 


.006 


.007 


.003 


.003 


010 


.001 


.003 


.003 


,003 


.003 


014 


.002 


.004 


.005 


.003 


.004 


Oil 


.001 


.130 


.019 


.001 


.003 


008 


.001 


IRE 


.004 


.002 


.002 


010 


.001 


.004 


.004 


.002 


.003 


007 


.002 


,003 


.003 


.002 


.002 


P09 


.002 


.005 


.005 


.003 


IIS 



MPLYIDENUM (MG/L 



DET'N LIMIT - 0.001 



6UI0ELII 



.50 



(H) 



TABLE 5 
ORIIKING yATER SURVEILLANCE PROGRAM ST. CATHARINES UATER TREATMENT PLANT 1987 



yATlR TREATMENT PLANT 



DISTRIBUTIOM SYSTEM 



SITE 



TfPf 






FES 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

NICKEL (MG/L 

FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



Mm 

.001 
BDL 



.002 
.002 
BOL 
BOL 
BOL 
.002 
.002 
.002 



LEAD (MG/L ) 

FEB 
MAR 
APR 
MAY 

JUN 
JUL 
AUG 
SEP 
OCT 
MOV 
DEC 

STRONTIUM (MG/L 

FEB 
MAR 
APR 
MAY 
JUN 



SDL 
@DL 
BDL 
BQI 
BOL 
BOL 
BOL 
BOL 



.180 
.160 



TREATED 



.001 
.001 
.001 
.001 
.001 
.001 
.001 
.001 



BDL 
BDL 
.002 
BDL 
BOL 
,002 
.002 
.002 



SITE 1 




SITE 2 




STANDING 


FREE FLOW STANDING 


FREE FLOy 


BDL 


■IS 


.ds'l 


.QQ'1 


BDL 


BOL 


.001 


.001 


BDL 


BOL 


fIS 


BOL 


BOL 


.001 


.001 


.001 


.001 


.001 


BDL 


BOL 


.001 


.001 


,001 


.001 


BDL 


SOL 


BOL 


.001 


!RE 


.001 


BOL 


BOL 


BDL 


BDL 


SDL 


BDL 


BDL 


BDL 


BOL 


BOL 


.002 


BDL 


.001 


ns 


1 LIMIT = 0.001 


GUIDELINE = 


.05 (F3) 




BDL 


•IS 


.00? 


BOU 


.004 


.002 


.002 


BOL 


.002 


BDL 


IIS 


.002 


.002 


BDL 


,002 


BDL 


.003 


.002 


.002 


BOL 


BDL 


BDL 


.002 


.002 


BDL 


BDL 


,002 


,002 


!RE 


.003 


BOL 


BOL 


.002 


.002 


.002 


.002 


.002 


.002 


.002 


BDL 


.002 


.002 


.004 


IIS 



DBT'N LIMIT = 0.003 



GUIDELINE = .050 (A1) 



» 


.004 


m 


.005 


-m 


BDL 


BDL 


BDL 


016 


.012 


BDL 


IDL 


BDL 


BDL 


SDL 


•RE 


BDL 


BDL 


BDL 


BDL 


BDL 


BDL 




DET'N LIMIT s .( 


s 


.180 


• 


. 180 


!ji 


,170 


170 


.180 


160 


,160 



.001 



IIS 


.005 


.004 


003 


.004 


.004 


BDL 


ns 


.006 


BDL 


BOL 


BOL 


007 


,005 


.005 


BOL 


BOL 


BDL 


BDL 


BDL 


BDL 


BDL 


BOL 


BDL 


003 


BDL 


BOL 


BDL 


BDL 


BOL 


BDL 


BOL 


IIS 


GUIDELINE ■• 


= 2.00 (H> 




1 IS 


.190 


.180 


180 


.180 


.170 


160 


!IS 


,160 


190 


.190 


.190 


160 


.t60 


.160 



I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 



TABLf 5 
itiMKIMS yATER SURVEILLAMCE PROGRAM ST. CATHARINES yATIR TREATMENT PLANT 1987 



WATER TRIATMIEMT PLANT' 



DISTRIBUTION SYSTIM 



SITE 



TYPE 



RAU 



TREATED 



ZINC <IMG/L 

FEi 
MAR 
APR 
MAY 
JUN 
JUL 



OCT 
NOV 



.005 
.006 
.DOT 
.006 
.006 
.006 
.007 



SITE 1 
STAND INS 



FREE FLOy 



SITE 2 
STAND I NO 



FREE FLiOy 



JOl 


.180 


,iao 


.190 


.180 


.190 


.190 


AUG 


.160 


.160 


.170 


.200 


.160 


.160 


SEP 


.1301 


.140 


IRE 


.140 


.140 


.140 


OCT 


.150 


J50 


.150 


.150 


.150 


.150 


NOV 


.160 


.150 


.170 


.160 


.160 


.160 


DIE 


.160 


.160 


.160 


.160 


.160 


!IS 


URANIUM (UG/L } 






DET'M LIMIT - .02 


GUIDELINE ^ 20. (A2) 




FEB 


m: 


iB 


.240 


III 


.320 


.280 


MAR 


m 


Si. 


.220 


,210 


.230 


.220 


APR 


„ 


■» 


.210 


.220 


.290 


.240 


MAY 


.430 


.330 


.370 


.340 


.360 


.330 


JUN 


,020 


.220 


.220 


.220 


.230 


.210 


JUL 


.330 


.240 


.250 


.240 


.2:50 


.250 


AUG 


.030 


.020 


.020 


.030 


.020 


.010 


SEP 


.420 


.310 


IRE 


.260 


.280 


.300 


oct 


.450 


.360 


.330 


.310 


.350 


.350 


NiOV 


.380 


.360 


.360 


.350 


.360 


.340 


DEC 


.400 


.300 


.300 


.300 


.300 


,300 


VANADIUM (MC/L ] 






DET'N LIMIT = .001 


GUIDELINE = .10 (H) 




FEB 


^ 


m 


BOi 


!Ii 


BDL 


BDL 


MAR 


m 


m- 


BDi 


BDL 


.001 


.001 


APR 


(• 


4, 


BOL 


BDL 


■IS 


BDL 


MAY 


.001 


.001 


,001 


BOl 


BDL 


BDL 


JUN 


.001 


BOL 


.001 


BOL 


BDL 


.001 


JUL 


BOL 


BDL 


.001 


.001 


eoL 


BDL 


AUG 


.001 


BDL 


BOL 


BOL 


BDL 


BDL 


SEP 


BDL 


BOL 


IRE 


BDL 


BOL 


SDL 


OCT 


.001 


BDL 


BOL 


IDL 


BDL 


BDL 


NOV 


.001 


BDL 


SDL 


BOL 


.002 


.001 


DEC 


BOL 


BDL 


liL 


.002 


BDL 


!ii 



DET'M LIMIT = .001 

.015 
.014 
.007 
.001 .009 

SDL .006' 

.002 .013 

.003 .014 

.001 , IRE 
.002 .009 

BDL .007 



GUI DEL 1 1 

Iti 

.002 
.001 
.001 

BDL 
.004 

BDL 

iOL 

BDL 

BDL ' 



5.00 CA3) 

.020 

.007 

IIS 

.034 

BDL 
.008 

.003 
.002 
.005 
.004 



.001 
.001 

.002 
.005 

BDL 
.003 
.001 
.001 
.003 

BDL 



TABLE 5 

DRINKING 'WATER iURVEILLAMCE PtOGRAMl ST. CATHAiliES yATER TlEATMiEMT PLANT 1987 



WATER TREATMEMT PLANT 



SITE 



TYPE 



RAy 



TREATED 



SITE 1 



STANDING 



DISTRIBUTION SYSTEM 



FREE FLOy 



SITE 2: 

STANDINe FREE FiOU 



lie * 



.004 



BDL 



.007 



tWtll 



.016 



II 



TABLi 5 
iRllKlHE WATER SUiVilLLANCE PROGRAM ST. CATHARINES yATER TREATMENT PLANT 1987 



yATER TREATMENT PLANT 



DISTRlBUTIOiM SYSTEM 



SITE 



TYiPE 



RAW 



TREATED 



SITE 1 
STANDING 



FREE FLOW 



SITE 2 

STANDTNO 



CHL0R0ARC3MATICS 

HiXACHLQROETHIANE CMG/L ) 



FREE FLOy 



DET'i LIMIT = I.OO'O 



GUIDELINE = 1900. (D4> 



FEB 
MAR 
APR 
MAT 



km 

SEP 

OCT 
MOV 
DEC 



.000 <T 


7.000 <T 


BDL 


BDL 


BDL 


BOL 


BDL 


BOL 


BDL 


B^L 


BDL 


BDL 


BDL 


BDl 


BDL 


BDL 



IDL 
BOL 
BDL 

BDL 
IDL 
BDL 
BDL 
BDL 
BDL 
BDL 
IBOL 



BDL 
BDL 
BDL 

4.000 <T 

BDL 
1.000 «T 
3.000 <T 

BDL 

BDL 

BDL 

BDL 



245 TRICHLOROTOLUENE (NG/L 



DET'M LIMIT = 5.000 



GUIDELINIE = N/A 



FEB 
MAI 
APR 
MAY 
JUM 
JUL 
AUG 
SEP 
OCT 
NOV 



m 


m 


m. 


^ 


n 


I 


BOL 


i§L 


K 


BDL 


BDL 


.»' 


BOL 


S.OOiO <T 


,* 


BDL 


BDL 


ft 


BOL 


BOL 


K 


BDL 


BOL 


, 


BDL 


BfiL 


p. 


BDL 


BDL 


•» 



BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 



BDL. 
BDL. 
BDL 
BOL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 



TABLi S 
DRINKING UATER SURVEILLANCE PROGRAM ST, CATHARINES UATER TREATMENT PLANT 1987 



■UATii TREATIMEINT PLAINT 



SITE 



TYPE 



RAW 



ALPHA BHC CNG/L 

FEB 

nm 

Apt 
MAY 
JUM 
JUL 
AUS 
SIP 
OCT 
NOV 
DEC 



PESTIGIDES I PCB 
) 



LINDANE (NG/L 

FEB 
MAR 
API 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



2.000 <T 

2.000 <T 

BDL 

1 . 000 <T 

BDL 
2.000 <T 

BDL 

1.000 <T 



TREATED 



SITE 1 
STAND I NG 

bit'i LIMIT s f.OOO 



1.000 <T 

BDL 
2.000 <T 
3.000 <T 

BDL 
1.000 <T 

BDL 
1.000 <T 



DET'N LIMIT s 1.000 



1,000 <T 


BDL 


BDL 


BOL 


BDL 


BDL 


BDL 


iDL 


BDL 


BDL 


BDL 


BDL 


BDL 


BOL 


BDL 


BDL 



DISTRIBUTiOH SYSTEM 

SITE 2 
FREE FLOW STAMDING 

GUIDELINE =700. (G) 

2. 000 <T , 

1.000 <T :, 

1.000 <T a 

2.000 <T a 

1.000 <T i 

BDL « 

1.000 <T ^ 

BDL « 

HL, 

Bit m 

2.000 <T 



FREE FLOW 



GUIDELINE = 4000.0 (A1> 

I.OOO <T 

1.000 <J m 

mi 

BOL 
BOL 
BDL 
SOL 
BDL 
BQL 
BOL M 





BDL 




2 


.000 


<T 


1 


.000 


<T 


1 


.OOiO 


<T 


2 


.000 


<T 


2 


.000 


<T 


1 


.000 


<T 




BDL 




1 


.000 


<T 




BOL 




1 


.000 


<T 



BOL 
BDL 

BOL 
BOL 
BDL 
SDL 
BDL 
BDL 
BDL 
BDL 
BDL 



I 
I 
I 



TABLE 5 
ORIiKIlMG WATEl SURVEILLANCi PROGRAM ST. CATHARINES UATER TREATMENT PLANT 1987 



WATER TiEATMiMT PLANT 



SITE 



TYPE 



iAW 



TREATED 



SITE 1 
STANDING 



FREE FLOW 



DISTRIBUTION SYSTEM 

SITE 2 

STANDING 



FREE FLOy 







PHENOL I CS 


PHENOL 


CUG/L 


> 


MAY 




.400 <T 


JUN 




BDL 


JUL 




iOL 


AUG 




iOL 


SEP 




BDL 


OCT 




BOl 


NOV 




BO'L 


DEC 




.200 <T 



DET'N LIMIT = 0.2 



GUIDELINE = 2.00 (A33 



.400 <T 
,200 <T 

BDL 

BDL 

BDL 

BOL 

BDL 

BDL 



TABLE 5 
DRIHKING WATER SURVEILLANCi PROGRAM ST. CATHARIMES yATER TREATMENT PLAMT 1987 



UATER TREATMENT PLANT 



SITi 



TYPE 



RAU 



TREATED 



iITi 1 
STAND IMG 



FREE FLOW 



DISTRIBUTION SYSTEM 

SITE 2 
STANDING 



FREE iFLOy 



ATRAZIHE (ING/L 

FiS 

APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



SPECIFIC PESTICIDES 



) 



DET'N LIMIT = 50.00 



GUIDELINE =60000. (B3) 






BDL 

eoL 

!PE 
BDL 
BDL 
BDL 
BDL 
BDL 



BDL 

60.000 <T 
BDL 
BDL 
BDL 
!PE 
BDL 
BDL 

m%. 

BDL 
BDL 



130.000 <T 
60.000 <T 
BDL 
SDL 
BDL 
!PE 
BDL 
SDL 
BDL 
BDL 
BDL 



TABLE 5 
DRINKING yATER SURVflLLAiCE PROGiAM ST. CATHARIIJES MATER TiEITHEMT PLANT 1987 



yATER TIEATMEIIT PLAMT 



DISTRIBUTION SYSTEM 



SITE 









RAW 


TREATED 




SITE 


1 


SITE 2 








TYPE 


























STAND IMG 




FREE FLOU STAHDING FREE 


FLOW 






VQLATILES 














TOLUENE 


CUG/L 


) 




DET' 


N 


LIMIT = 





GUIDELIHE ^ 100.0 (G) 




FEi 






»;: 


'1 






I*-' 


BOL 


BDL 


MAR 






m 


s 






'"ft" 


BDL ^ 


. 


APR 






m 


* 






*■ 


BOL , 


lOL 


MAY 






BDL 


BDL 






♦ 


BOL ,, 


BDL 


JUN 






BOL 


BOL 






"»■ 


BDL 


BDL 


JUL 






., 


BOL 






«< 


BDL 


BDL 


AUt 






BDL 


SDL 






i. 


IDL 


BDL 


SEP 






BDL 


.400 <T 






ii 


.950 


.100 <T 


OCT 






BDL 


.350 <T 






IB 


.150 UCS 


.100 UCS 


NOV 






BDL 


.100 <T 






m 


BOL * 


.100 <T 


DEC 






BDL 


BOL 






f 


BDL .« 


BOL 


ETHYLBENZEME (UG/L ) 




DET 


N 


LIMIT = 





GUlDELlNiE - 3400. (03 > 




fll 






m 


. 






^. 


BDL 


BOL 


MAi: 






« 


., 






«: 


BDL 


. 


APR 






. 


, 






■ 


BDL 


BDL 


HAY 






BOL 


BOL 






ft 


BDL 


BOL 


JUN 






BOL 


BOL 






e 


BOL 


BDL 


JUL 






. 


BOL 






m 


BDL 


BDL 


AUG 






BDL 


BDL 






m 


.200 <T 


BOL 


SEP 






BDL 


.150 <T 






■m 


BOL * 


.050 <T 


OCT 






iDL 


BDL 






i 


BOL 


BOL 


NOV 






.050 <T 


.050 <T 






m 


BOL 


BDL 


DEC 






BDL 


BDL 






• 


BOL 


BOL 


CHLOROFORM (UG/L 


) 




DET 


U 


LIMIT - 





GUIDILIME - 350.0 (Al+) 




FEB 






* 


»; 






m 


6.0IOO 


7.000 


MAi 






::.! 


» 






m 


a.00'0 


. 


APR 






, 


. 






m 


10..00IO 


12.000 


Ittf 






BDL 


12.000 






* 


IS.OO'O a 


IZ.OOiO 


JUM 






BDL 


10.900 






ti 


9.400 


10.200 


JUL 






. 


f.OOO 






■ 


10.000 


12,000 


AUiQ 






BDL 


11.200 






m 


9.900 


11.500 


SEP 






BDL 


10.500 






. m 


10.000 


13.400 


OCT 






BDL 


20.300 






<* 


11.900 


12.500 


NIOV 






BDL 


21.400 






iti 


14.700 


11.500 


DEC 






BDL 


20.800 






'<'* 


11.900 


11.800 



DICHLOROBROMOMETHANE (UG/L 

FEB 
MAR 
APR 



DET'i LIMIT - 



GUIDELINE - 350.0 (A1+) 



6.000 

6.000 
7.000 



6.000 
7.000 



TABLE S 
DRINKING WATER SURVEILLANCl PROGRAM ST. CATHARINES WATER TREATMENT PLANT 1987 



WATER TREATMENT PLANT 



DISTRIBUTION SYSTIM 



SITE 



TYPE 



RAU 



TREATED 



SITE 1 
STANDING 



FREE FLOW 



SITE 2 
STANPING 



FREE FLOW 



HA? 
JUN 
JUL 
AUG 

sep 

OCT 
NOV 

oec 



BDL 
BOL 

IDL 
BDL 
BDL 
BDL 
BDL 



CHLOROPIBROMQHETHANE (UG/L 

FEB i 

MAR m 

APR 

MAY BDL 

JON BOL 

JUL 

AUG BDL 

SEP BDL 

OCT BDL 

NOV BDL 

DEC BDL 

BROMOFORM (UG/L ) 

FEB m 

MAR ,: 

APR 

MAY IDL 

JUN BDL 

JUL 

AUG BOL 

SEP BOL 

OCT BDL 

NOV BOL 

DEC BDL 



1,4 DICHLQROBENZENE (UG/L 

FIB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 



7.000 

6.600 

5.000 

7.300 

7.700 

11.700 

13.200 

13.400 



DET'N LIMIT 



4.000 
3.000 
2.000 
3.600 
3.100 
4.400 
5. 000 
5.900 



DEt'M LIMIT - 



BOL 








w 


BOL 








.« 


BDL 








■■#'■ 


BDL 








ii 


200 


<T 






'i. 


200 


<T 






■ 


200 


<T 






m 


BDL 








• 




D(ET' 


'N 


LIMIT 


s 



BOL 


BDL 


BOL 


BDL 


• 


BDL 


BOL 


BDL 


BOL 


BQL 



7.000 
6.100 
6.000 
6.400 
filOfi 
8.300 
10.200 
8.900 



GUIOELINE - 350.0 CAl+> 



3.000 
3.000 
3.000 
3.000 

1.100 

3.000 
3.600 
3.200 
3.400 

4.200 
4.100 



GUIDELINE s 350.0 (A1+) 



.200 <T ■ 

,400 <T m 

.200 <T 

.400 <T 
SDL 

GUIDELINE - 75.0 (Dl) 

BOL « 

BOL m 

BOL 

BDL 

BDL i 

BDL ^ 

BOL m 

BDi m 



7.000 
6.200 
7.000 
6,800 
8.900 
8.500 
8.000 
7.500 



3.000 
s 
3.000 
3.000 
3.300 
3.000 
3.400 
3.700 
3.100 
3.300 
3.500 



BOL 

BOL 

BDL 

BDL 

BDL 

BOL 
.400 <T 

BDL 
.200 <T 

BOL 



BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
.100 <T 



TABLE 5 
DtlNKIMG WATll SURVEILLANCE PROSRAM ST. CATHARINES UATER TREATMENT PLANT 1987 



SITl 



WATER TREATMiEMT PLANT 



DISTRIBUTION SYSTEM 



RAM 



TREATED SITE 1 

STAND IMG 



FREE FLOy 



SITE 2 
STANDING FREE FLOW 



OCT 

iOV 
DEC 



BDL 

BDL 
BDL 



BDL 
BDL 

SDL 



BDL 
BDL 
BDL 



TOTL TRIHIALOMETHAMiS (UG/L 

FEB 
MAR 
APR 
HAY 



SEP 
OCT 

MOV 
DEC 



OiT'N LIMIT = 



GUIDELINE = 350.0 (A1) 



BDL 


23.000 


BDL 


20.500 


, 


16.000 


BDL 


22.100 


BDL 


21 .500 


BDL 


36.600 


BDL 


39.800 


BDL 


40.100 



15.000 
17.000 
19.000 
22.000 
18.600 
19.000 
20.100 
20.700 
23.800 
29,500 
24.900 



16.000 

22.000 
22.000 
19.700 
22.000 
21.700 
26.400 
24.100 
23.000 
22.800 



TAiLE 6 
DRINKING WATER SURVilLLANCE PROGRAM ST. CATHARINES WATER TREATMENT PLANT 1987 



COUNT OF PARAMETERS NOT FOUND ABOVE THE DETECT lOM LIMIT 



CHEMISTRY (LAB) 
MiTALS 



CHLOROAROMATICS 



CHLQROPHENOLS 



HIi 



PESTICIDES & PCB 



PARAMETER 



CYANIDE 

ARSENIC 
BERYLLIUM 
CYANIDE 
SELENIUM 

HEXACHLOROBUTADIENE 

123 TRICHLOROBENZENE 

1234 T-CHLOROBENZENE 

1235 T-CHLOROBENZENE 

124 TRICHLOROBENZENE 
1245 T-CHLOROBENZENE 
135 TRICHLOROBENZENE 
OCTACHLOROSTYRENE 
PENTACHLOROBENZENE 
236 TRICHLOROTOLUENE 
26A TRICHLOROTOLUENE 

234 TRICHLOROPHENOL 
2345 T-CHLOROPHENOL 
2356 T-CHLOROPHENOL 
245- TRICHLOROPHENOL 
246- TRICHLOROPHENOL 
PENTACHLOROPHENOL 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOCA)ANTHRACENE 

CHRYSENE 

DIMETH. B£NZ(A)ANTHR 

BENZO(E)PYRENE 

BENZO(J} FLUORANTHEN 

BENZO(B) FLUORANTHEN 

PERYLENE 

BENZOCK) FLUORANTHEN 

BENZO (A) PYRENE 

BENZO(G,H,I) PERYLEN 

DIBENZO(A,H) ANTHRAC 

INDENO(1,2,3-C,D) PY 

BENZO(B) CHRYSENE 

ANTHANTHRENE 

CORONENE 

ALDRIN 

BETA BHC 

ALPHA CHLORDANE 

GAMMA CHLORDAME 

DIELDRIN 



ANALYSED DETECTION LIMIT 



58 

m 

38 

6Q 

38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 

4 

4, 
4 
4 
4 
4 



i 
a 

8 

" 8 
8 
8 
3 

8 
B 
8 
8 
8 
8 

a 

8 
8 

38 
38 
38 
38 
38 



0.001 



0. 


,001 


0, 


.001 


0. 


,001 


0, 


,001 


1. 


.000 


5. 


.000 


1, 


.000 


1. 


.000 


5 


.000 


1. 


.000 


5 


,000 


1 


.000 


1 


.000 


5 


.000 


5 


.000 




50.' 




50. 




50. 




50. 




50. 




so. 




1 



















Q 




D 




Q 




d 




N/A 




Q 




Q 




N/A 





























»/A 







1 


.000 


1 


.000 


2 


.000 


2 


.000 


2 


.000 



GUIDELINE 



.200 (A1) MG/L 

,050 (A1) MG/L 

.0002 (H) MG/L 

.200 CA1) MG/L 

.010 CAD MG/L 



450. 


(D4) 


NG/L 


10000. 


, (I) 


NG/L 


10000, 


, (!) 


MG/L 


10000. 


. (I) 


NG/L 


1000O, 


, (I) 


NG/L 


38000, 


(04) 


NG/L 


10000. 


(D4) 


NG/L 




M/A 


NG/L 


?4000. 


(04) 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


MG/L 


2600000(04) 


NG/L 


10000. 


(CI) 


MG/L 


10000. 


(CI) 


NG/L 




N/A 


NG/L 




N/A 


NG/L 


i2000 


(D4) 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




'N/A 


NG/L 




N/A 


MG/L 




N/A 


MG/L 




N/A 


MG/L 




N/A 


NG/L 


If 


(B1) 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 




N/A 


NG/L 


700.0 


(A1 5 


NG/L 


300, 


(G) 


NG/L 


7000.0 


(A1 ) 


HG/L 


7000.0 


(AD 


NG/L 


700.0 


(AD 


NG/L 



1 

I 

I 
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TABLE 6 
DRINKIMG UATIR SURVEILLAICi PtOGRAM ST. CATHARINES WATER TREATMINT PLANT 1987 



COUNT OF PAIAHETiRS NOT FOUND ABOVE THE IDETECTIOM LI Ml IT 



SCAN 


PARAMETER 


ANALYSED 

3a 


DEFECTION LIMIT 
5.000 


GUIDiLlNE 
100000. (AD 




PfSTIClPES & IPCB 


METHOXYCHLOR 


NG/L 




THIODAN 1 


38 


2.000 


74000. (D4> 


NG/L 




immAM II 


38 


4.000 


74000. (D4) 


NG/L 




lEiDRIN 


38 


4.000 


200.0 (Al) 


NG/L 




THIODAN SULPKATi 


38 


4.000 


N/A 


NG/L 




HEPTACHLOR EPOXIDE: 


38 


I.OO'O 


30O0.0 (Al) 


NG/L 




HEPTACHLOR 


38 


1.000 


lOiOO.O (Al) 


NG/L 




M'IREX 


38 


15.000 


N/A 


NG/L 




OKYCHLOiDANE 


38 


2.000 


N/A 


NG/L 




OPDO'T 


38 


5.000 


3000i0. (Al) 


NG/L 




pci 


38 


20.000 


3000. CA2) 


NG/L 




PP-DDD 


38 


5.000 


N/A 


NG/L 




PPDOE 


38 


1.000 


30000. (Al) 


NG/L 




PPDDT 


38 


5.000 


30000. (Al) 


NG/L 




ATiATONi 


38 


50. 


N/A 


NG/L 




ALACHLOR 


38 


500. 


35000. (02) 


NG/L 




ETHYLENE DIBROMIDE 


36 





50.0 (G) 


UG/L 




HCB 


3S 


1.000 


10.0 (CD 


MG/L 


SPECIFIC PESTICIDES 


TOXAPHENE 


m 


i/A 


5000. (AD 


MG/L 




AMETRYNE 


/» 


50.00 


300000.103) 


NG/L 




ILADEM 


m 


100.00 


10000. CIS) 


MG/L 




PROMETONE 


m 


50.00 


52500. (D3) 


MG/L 




PROPAZINE 


m. 


50.00 


16000. CD2) 


NG/L 




PROMETRYNE 


m 


50.00 


1000. (B3) 


NG/L 




SENCOR 


^m 


100.00 


aOOOQ. CB2) 


NG/L 




SIMAZINE 


m 


50.00 


10000. (13) 


NG/L 




2,4.5-T 


4 


50.00 


35000. CD2) 


NG/L 




2,4-B 


:t 


100.00 


100000. CA1) 


NG/L 




24DCHLRPHEiOXYIUTTRC 


4 


200.00 


18000. (83) 


NG/L 




2,4-DP 


4 


100.00 


N/A 


NG/L 




DICAMIA 


# 


100.00 


87000. (B3) 


NG/L 




PICHLORAHI 


•4 


100.00 


2450000(03) 


NG/L 




SILVEX 


♦ 


50.0(0 


10000. CAD 


NG/L 




DIAZIIMON 


♦ 


20. 


14000. CAD 


NG/L 




DICHLOBOVOS 


# 


20. 


N/A 


NG/L 




DURSBAN 


4 


20. 


N/A 


NG/L 




ETHION 


A 


20. 


35000. CG) 


NG/L 




GUTHIOi 


# 


N/A 


N/A 


NG/L 




MA LATH I ON 


n 


20, 


160000. (6) 


NS/L 




MEVINPHOS 


i 


20. 


N/A 


NG/L 




METHYL PARATIIIOIM 


« 


50. 


70QO. (B3) 


NG/L 




METHYLTRITHION 


4, 


20. 


N/A 


NG/L 




PAIATHION 


4 


20. 


35000. (B1) 


NG/L 




PHORATE 


i 


20. 


35.0 (02) 


NG/L 




RELDAN 


4 


20. 


N/A 


HG/L 




RONNEL 


1 


20. 


M/A 


NG/L 




AMlIMOCAIB 


i 


H/A 


M/A 


MG/L 




BENOMYL 


i 


N/A 


N/A 


HG/L 




BUK 


i 


2000-. . 


N/A 


MG/L 




CARBOFUIRAN 


1 


2000. 


18000. (03) 


NG/L 




CI PC 


i 


2000. 


350000. CG) 


NG/L 



TAiLE i 
DRINKING WATER SURVEILLANCE PROGRAM ST. CATHARINES WATER TREATMENT PLANT 1987 



SCAN 

SPECIFIC PESTICIDES 



VOLATILES 



COUNT 


OF PAIAMETERS NOT FOUND 


ABOVE THE 


DETECTION LIMIT 










PARAMETER 


ANALYSED 


DETECTION LIMIT 


GUIDELINE 




:iDES 


DIALLATE 


1 


2000. 


30000. 


(H) 


NG/L 




EPTAM 


« 


2000. 




N/A 


NG/L 




IPC 


1 


2000. 




M/A 


NG/L 




PROPOXUR 


i 


2000. 


90000. 


(G) 


NG/L 




SEVIN 


i 


200. 


70000. 


<A1) 


NG/L 




SUTAN 


4 


2000. 


245000 


(D3) 


NG/L 




METOLACHLOR 


m 


500. 


50000. 


(83) 


NG/L 




BENZENE 


m 


i 


5.0 


(D1) 


UG/L 




P-XYLENE 


m 





620. 


(G) 


UG/L 




M-XYLEii 


W- 


s 


620. 


(G) 


UG/L 




0-XYLEME 


m 





620. 


(G) 


UG/L 




1,1 DICHLOROETHYLENE 


u 





7.0 


(D1) 


UG/L 




DICHLOROMETHANE 


u 





1750. 


(D3) 


UG/L 




T1,2DICHL0R0ETHYLENE 


36 





350. 


(D3> 


UG/L 




1,1 OICHLOROETHANE 


36 







N/A 


UG/L 




111, TRICHLOROETHANE 


36 





200. 


(01) 


UG/L 




1,2 OICHLOROETHANE 


36 





5.0 


COD 


UG/L 




CARBON TETRACHLORIDE 


36 





5.0 


(D1 ) 


UG/L 




1,2 OICHLOROPROPANE 


36 





tO.O (Q) 


UG/L 




TRICHLOROETHYLENE 


36 





5.0 


(D1) 


UG/L 




112 TRICHLOiOETHANE 


36 





.60 


(D4) 


UG/L 




T-CHLOROETHYLENE 


36 





10.0 


(C2) 


UG/L 




1122 T-CHLOROETHANE 


36 





0.17 


(D4) 


UG/L 




CHLOROBENZENE 


36 





1510. 


(D3) 


UG/L 




1,3 D I CHLOROBENZENE 


36 





130 


. (G) 


UG/L 




1,2 DICHLOROeENZENE 


36 





130 


. (G3 


UG/L 




TRIFLUOROCHLOROTQLUE 


36 







N/A 


UG/L 




ETHYLENE DIBROMIDE 


36 





50, 


3 (G) 


UG/L 
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Appendix A 

DIINKIMQ WMER gURVEILLANC l llOeRMI 

The Drinking Water Survaillance Program (DWSP) for Ontario 
monitors drinking water quality at municipal water supply 
systems. The DWSP Database Management System provides a 
computerized drinking water quality information system for the 

supplies monitored. The objectives of the program are to provide: 

- immediate, reliable, current information on drinking 
water quality, 

- a flagging mechanism for 'Objective' exceedence, 

- a definition of contaminant levels and trends, 

- a comprehensive background for remedial action, 

- a framework for assessment of new contaminants, 

-■ and an indication of treatment efficiency of plant 
processes. 

Procfram, 

The DWSP officially began in April 1986 and is designed to 
eventually include all municipal water supplies in Ontario; 
currently 44 plants are being monitored. Water supply locations 
have been prioritized for surveillance, based primarily on 
criteria such as population density, probability of contamination 
and geographical location* 



An ongoing assessment of future monitoring requirements at each 
location will be made. Monitoring will continue at the initial 
locations at an appropriate level and further loaations will be 
phased into the program as resources permit. It is estimated that 
after 4 years of operation, the program will be monitoring 90 
locations. 



Samples are taken of the raw ( ambient water ) and the treated 
water at the treatment plant, and of consumer's tap water in the 
distribution system. In order to determine possible effects of 
distribution on water quality, both standing and free flow water 
in old and new sections of the distribution system are sampled. 

Sampling is carried out by operational personnel who have been 
trained in the applicable procedures. 



I 
I 
I 
I 
I 
I 



A major goal of the program is to collect valid water quality 

data, in context with plant operational characteristics at the M 

time of sampling. As soon as sufficient data have been 

accumulated and analysed, both the frequency of sampling and the 

range of parameters may be adjusted accordingly. 



I 
I 
I 



Assessments are carried out at all locations prior to initial 
sampling in order to acquire complete plant process and 
distribution system details, and to designate ( and retrofit if H 
necessary ) all sampling systems and locatione. This ensures that 
the sampled water is a reflection of the water itself- | 

I 
I 
I 
I 
I 
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Comprehensive standardized procedures and Field Test kits are 

supplied to saiipling personnel. This ensures that samples are 
taken and handled according to standard protocols and that field 
testing will supply reliable data. All field and laboratory 
analyses are carried out using "approved docuiiented procedures". 
All laboratory analyses are carried out by the MOl Laboratory 
Services Branch, 

Data Reporting Mechanism 

When the analytical results are transferred from the MOE 
laboratory into the DWSP system^ printouts of the completed 
analyses are eent to the MOE District Officer, the appropriate 
operational staff and are also retained by the DWSP co-ordinator. 



DWSP INPUTS AND OUTPOTS 

The DWSP INPUTS and OUTPUTS are illustrated in Fig. 1, 

PROGRAM INPUTS 

PLANT AND DISTRIBUTION SYSTEM DESCRIPTION 

The system description includes plant specific non-analytical 
information acquired through a questionnaire and initial plant 
visit. During the initial assessment of the plant and 
distribution system the questionnaire content is verified and 

iii 



I 



missing information added. It is intended that all data be kept 
current with schadulad annual updates. 

The PLANT and DISTRIBUTION SYSTEM DESCRIPTION consists of the 
following seven components. 



I 
I 
I 

%* Process component inventory 

All physical and chemical processes that the water is subjected I 



to, from the intake pipe to the consumers* tap (where possible) , 
are documented. These include: process type, general description 
of physical structures, material types, sizes, and retention time 
for each process within the plant. The processes may be as simple 
as transmission or as compleK as carbon adsorption. 

2, Treatment chemicals 

Chemicals used in the treatment processes, their function, 

application point, supplier and brand-name are recorded. The 

chemical dosages applied on the day of sampling are recorded in 

DWSP. 



fcf' 
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3 , Process control measurements 

Docufflentation of in-plant monitoring of process parameters 

(turbidity, ehlorine residuals, pH, aluminum residuals) including 

methods used, monitoring locations and frequency is contained In ■ 

this section. In-plant monitoring results are generally not 

retained in DWSP but are retained by the Water Treatment Plant, 



I 
I 
I 
I 



4. Design flow and retention time 

The hydraulic capacity, designed and actual, is noted here. 
Retention time (the time that a block of water is retained in 
the plant) xm also noted. The maximum, minimum and average flow 
as well as a record of the flow rate on the day of sampling are 
recorded in DWSP. 

5. Distribution system description 

This area includes the storage and transiiission characteristice 
of the distribution system after the water leaves the plant. 

6. Sampling system 

Each plant is assessed for its adequacy in terms of sampling of 
bacteriological, organic and inorganic parameters. The prime 
considerations in the assessment and design of the sampling 
system are: 

i/ the sample is an accurate representation of the 

actual water condition, eg. raw water has had no 

chemical treatment i 
ii/ the water being sampled is not being modified by the 

s amp 1 ing sy st em ; 
iii/ the sample tap must be in a clean area of the plant, 

preferably a lab area; 
iv/ the sample lines must be organically inert (no 

plastic, ideally stainless steel) . 



It is imperative that the sampled water be a reflection not of 
the sampling system but of the water itself. 

The sampling syeteii dQCumentation includasi origin of the water,' 
date sampling was initiated; size, length and material type 
(intake, discharge and tap) , pump characteristics (model, type, 
capacity) and flow rate. 



FIELD DATA 



Wa 
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7 . People 

This section contains the names, addresses and phone numbers of I 

current plant management and operational staff, distribution 

system management and operational staff. Medical Officer of 

Health and appropriate Ministry of Environment personnel 

associated with the plant. 



The second major input to DWSP is field data. 

Field data is collected at the plant and from the distribution 

system sites on the day of sampling. The field data consists of 

general operating conditions and the results of testing for field 

parameters. General operating conditions include chemicals used, 

dosages, flow and retention time on the day of sampling as well 

as monthly maximum, minimum and average flows. Field parameters I 

include turbidity, chlorine residuals (free, combined and total), 

temperature and pH. These parameters are analysed according to 

staiidardiied DWSP protocols to allow for interplant comparison. 



I 
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lABORATORY ANALYTICAL DATA 

The third major input to DWSP is Laboratory Analytical Data. 

Samples gathered from the raw, treated, and distribution sampling 
sites are analysed for approximately 160 parameters at a 
frequency of two to twelve times per year. Sixty-five percent of 
the parameters are organic. The parameters measured may have 
health or aesthetic implications when present in drinking water. 
Many of the parameters may be used in the treatment process or 
may be treatment by-produets. Due to the nature of certain 
analytical instruments parameters may be measured for in a "scan" 
producing some results for parameters that are not on the DWSP 
priority list but which may be of interest. The majority of the 
parameters are measured on a routine basis however, those that 
are technically more difficult and/or costly to analyse for are 
done less fre'quently. These include specific Pesticides and 
'Chl:Orophenol,s . 

Although the parameter list is extensive, additional parameters 
with the potential to cause health or aesthetic related problems 
may be added provided reliable analytical and sampling methods 

exist. 

All laboratory genrrated data is derived from standardized, 
documented analytical protocols. The analytical method is an 
integral part of the data and as methods change notation will 
be made and intercomparison data documented. 

vii 



PARjy^fETER REFERENCE INFORMATION 

The fourth major input to DWSP is Parameter Reference Information 

This is a catalogue of information for each substance analysed 
on DWSP. it includes parameter name and aliases, physical and 
chemical properties, basic toxicology, world-wide health limits, 
treatment methods and uses. The Parameter Reference Information 
is computerized and can be accessed thrQugh the Query function 
of the DWSP database. 

An example is shown in fig. 2. 

A written copy (hard version) of the Parameter Reference 
Information will be available in the near future and is a new and 
sophisticated enhancement to the DWSP. 

PROGRAM OUTPUTS 

There are four major program outputs, Query, Action Alert, Report 

Generation and the Annual Report. 

QUERY 

All DWSP information is easily accessed through the Query 
function, therefore anything from addresses of plant personnel 
to complete water quality information for a plant's water supply 
is instantly available. The DWSP computer system makes relatively 
complex inquiries manageable. A personal password allowing access 
into the DWSP query mode in all MOB offices is being developed 
by the DWSP group. 

viii 
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ACTION ALERTS 

Drinking Water quality in Ontario is evaluated against provincial 
objectives as outlined in the publication, Ontario Drinking Water 
Objectives (ISBN 0-7729-2725-1 revised 1983). This publication 
contains health-related Maximuii Acceptable Concentrations for 
thirty substances. Should the reported level of a substance in 
treated water exceed the Ontario Drinking Water Objective an 
" Action Alert" requiring resampling and confirmation is issued. ♦ 
This assures that operational staff, health authorities and the 
public are notified as soon as possibla of confirmation of an 
exceedance and remadial action taken. This report supplies a 
history of the occurrence of past exceedences at the plant plus 
a historical summary on the parameter of Goncern. 

In the absence of Ontario Drinking Water Objectives, other agency 
guidelines which are documented in the Parameter Reference 
Information may be used. If these guidelines are exceeded the 
results are flagged and evaluated by DWSP personnel. An "Action 
Alert"' will be issued if warranted. 

REPORT GE NERATION 

Custom reports can be generated from DWSP to meet the needs of 

the regions and to respond to public reguests. 

ANNUAL REPORTS 

It is the practice of DWSP tO' produce an annual report containing 
analytical data along with companion plant information. 
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FIG. 1 



DWSP CONCEPTUAL DESIGN 



INPUTS 



OUTPUTS 



PLAIT & DISTSIBUTIOI 



SYSTEM DESCRIPTIOl 
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DESCRIPTIONS NAME: BENZENE 
CAS#: 71432 

MOLECULAR FORMULAE! C^H^ 

DETECTION LIMIT I (FOR METHOD POCO DO) 0.05 UG/L 
SYNONYMS: BENZOLE, COAL NAPHTHA, CARBON OIL (27), 

CYCLOHEXATRIENE (41) 
CHARACTERISTICS: COLOURLESS TO LIGHT YELLOW, MOBILE, 
NON-POLAR LIQUID, OF HIGHLY REFRACTIVE NATURE, 
AROMATIC, VAPOURS BURN WITH SMOKING FLAME (3 0) 
PROPERTIIS : 

SOLnBILITY IN WATER: 1780-1800 MG/L AT 25 DEG C (41) 
THRESHOLD ODOUR: NO DATA 
THRESHOLD TASTE : 0.5 MG/L IN WATER (39) 
ENVIRONMENTAL FATE: MAY BIOACCUMUALTE IN LIVING 
ORGANISMS, APPEARS TO BIOACCUMULATE IN ANIMAL 
TISSUES THAT EXHIBIT HIGH LIPID CONTENT OR ARE 
MAJOR METABOLIC SITES (LIVER, BRAIN) , SMALL 
QUANITIES EVAPORATE FROM SOIL OR DEGRADE QUICKLY 
SOURCES: PETROLEUM REFINING , SOLVENT RECOVERY, COAL 
TAR DISTILLATION, FOOD PROCESSING, TANNING. 
USES : PREPERATION OF ETHYL BENZENE USED AS A STYRENE 
MONOMER, DETERGENTS, NYLON, AS INTERMEDIATE IN 

PESTICIDE PRODUCTION, SOLVENT IN RUBBER INDUSTRY, 
DEGREASING AND CLEANSING AGENT, GASOLINE. 
TOXICITY: RATING 4 (VERY TOXIC) ; ACUTE - IRRITATES 
MUCOUS MEMBRANES, SYMPTONS INCLUDE RESTLESSNESS, 
CONVULS IONS , DEPRESS ION , RIS PIRATORY FAI LURE ,• 
CHRONIC - ANEMIA AND LEUKEMIA (45) . ' 
CARINOGINICITY: HUMAN CARCINOGEN AND MUTAGEN 
REMOVAL: GAC ADSORPTION, PRECIPITATION WITH ALUM 
FOLLOWED BY SEDIMENTATION, COAGULATION AND 
FLOCCULATION, SOLVENT EXTRACTION, OXIDATION (41) . 
MOLECULAR WIIGHT: 78.12 GRAMS 
MELTING POINT I 5.5 DEGREES C (27) 

BOILING POINT: 80.1 DEGREES C (27) 

SPECIFIC GRAVITY: 0.879 AT 20 DEGREES C (27) 
VAPOUR PRESSURE: 100 MM AT 26.1 DEGREES C 

HENRY'S LAW CONSTANT: 0.00555 ATM Mj/MOLE 
LOG OCT , /WATER PAR . COEFF : K=l . 1/N«1 . 6 R^ . 9 7 PH^5 . 3 



Appendix B 



Dwsp emMPLiNa euiDBLiifi 



i) RAW and TREATID at PLANT 



Ganeral ChemiBtry 



Bacti 



Metals 



Vol at ilea 
(OPOPUP) 



Organic 

(OWOC) , (OWTRi) f COAPAHX) 



Cyanide 



-500 laL clear plastic bottle 
-rinse bottle with sample thrae 

times and discard water 
-fill to line 

-250 mL clear glass bottle with 

white seal on cap 
-do not rinse bottle; preservative 

has been added 
-avoid touching bottle neck or 

inside of cap 
-fill to top of red label as marked 

-500 mL clear plastic bottle with 

white lid 
-rinse bottle and cap three times, 

discard 
-fill to line 
-add 10 drops nitric acid 
(Caution: HNO^ is corrosive ) 

-250 mL clear glass bottle 
-do not rinse bottle 
-tilt bottle when filling 
-fill bottle complataly^ there 
should be no air bubblee. 



ass bottle per 



-1 liter brown 

scan 
-do not rinse bottle 
-fill to approx. 1" from top 
-whan ' special pesticides ' are 
requested three extra bottles per 
samole must be submitted 



-500 mL clear plastic bottle 
-do not rinse bottle 
-fill to approx. 1" from top 
-add 10 drops sodium 
(Cautions NaOH is corrosive) 



UL, 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Mercury -250 mL clear glass bottle 

-rinse bottle and cap three times, 

discard then fill to top of label 
-add 20 drops each nitric acid and 

potassium dichroiiate 
(Cawtioiij HNO3 and KCrO|. cprrosive) 

Phanols -250 mL clear glass bottle 

-do not rinse bottle 
-fill to top of label as marked 



Steps 

1. Let cold water tap run for several Minutes, 

2. Record time in submission sheet. 

3. Record teperatiira on submission sheet. 

4. Fill up all bottles as per instructions. 

5. Record chlorine residuals (free, combined and total for 
treated water only) , turbidity and pH on submission 
sheet . 
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ii) Distribution Samples (standing water) 



General Chemistry 



Metals 



-500 mL clear palstic bottle 
-rinse bottle with sample three 

tiifies and discard 
-fill to line 

-500 mL clear plastic bottle with 

white lid 
-rinse bottle and cap three times, 

discard 
-fill to line 
-add 10 drops nitric acid 
(Gmution: HNO3 is corrosive) 



Steps : 

1. Record time on submission sheet* 

2. Place bucket under tap and open cold water. 

3. Fill to predetermined volume. 

4. After mixing the water, record the temperature on the 
submission sheet. 

5. Fill general chemistry and metals bottles. 

6. Record chlorine residuals (free, combined and total) , 
turbidity and pH on submission sheet. 



l?r 



iii) Distribution samplee (free flow) 



General ChemistrY 



Bacti 



Metals 



Volatiles 
(OPOPUP) 



-500 itiL clear plastic bottle 
-rinse bottle with sa,itiple three 

times and discard water 
-fill to line 

-250 mL clear glass bottle with 

white seal on cap 
-do not rinse bottle; preservative 

has been added 
-avoid touching bottle neck or 

inside of cap 
-fill to top of red label as marked 

-500 mL clear plastic bottle with 

white lid 
-rinse bottle and cap three times, 

discard 
-fill to line 
-add 10 drops nitric acid 
(Cautions HNOj is corrosive) 

-250 mL clear glass bottle 
-do not rinse bottle; preservative 
has been added 
-tilt bottle when filling 
-fill bottle completely; there 
should be no air bubbles 



Organio 
(OWOC) , (OWTRI) 

Cyanide 



Mercury 



-1 liter brown glass bottle per 

scan 
•do not rinse bottle: preservative 

has been added 
-fill to approx. 1" from top 

-500 mL clear plastic bottle 

-do not rinse bottler preservative 

has been added 
-fill to approx, 1" from top 
-add 10 drops sodium hydroxide 

{Caution: NaOH is corrosive) 

-250 mL clear glass bottle 
-rinse bottle and cap three times, 
discard then fill to top of label 
-add 20 drops each nitric acid 
and potassium dichromate 
(Cautions HNO3 and KCrO? 
corrosive) 



S'tape : 



1. Racord time on submission sheet. 

2 . Let cold water flow for ten minutes . 

3. Record temperature on submisBion sheet. 

4. Fill -all bottles as per instrUGtions . 

5. Record chlorine residuals (free, combined and total) , 
tubidity and pH on submission sheet. 
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